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The purpose of this study was to identify the trained manpower needed to cope 
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waste disposal, and water supply and resources. This report contains data 
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and a Related Pollution Control Technology Curriculum 



The purpose of this study is to identify the trained manpower needed 
to cope with Indiana *s mounting problems in air and water pollution control, 
liquid and solid waste disposal, and water supply and resources. This report 
contains data (acquired through an extensive survey) concerning the present 
employment, current job vacancies, and projected manpower needs for related 
professional and technician-level occupations. 

Also presented in this report are details of a proposed associate degree 
program designed to prepare pollution control technicians that was included 
with the survey. Respondents reacted to the curriculum, gave some construc- 
tive suggestions, and indicated their willingness to hire graduates at 
reasonable salaries. 

The requirements for examination and certification of technicians in 
fields of related work are discussed, and a bibliography is attached. 
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CH APTER I 

PUR POSE and DESCRIPTIOH of the REPORT 



Th e Fro Tjlem and the Promise ,, «- ’'Once upon a time there vas a B-i-i-i-g 
yellm Ball in the sky. It was called the sun, , o ’* So read the caption under 
a cartoon sharing a teacher reading a story to some youngsters at her feet, 
with a Background of tall smoke stacks feeding huge, Billowing Black clouds 
overheo,d. Boy Scouts are taught " Don ' t drink water directly from any river, 
lake, or stream”,,., and so it goes on and on. 

Since the national supply of water is relatively constant and its use 
and reuse is increasing with growing industry and the expanding population, 
the problems of controlling water pollution are Becoming more complex, i/ 

In fact, technological advances generaJ.ly are Being Bought at the cost of 
increasing deterioration of the environment; pollution of the atmosphere and 
water, mountains of waste, unpleasant and unhealthful conditions. Time to 
control and solve these problems is running out. 

There is hope, Within tl;.e last fe\r years the Nation and States have 
committed themselves to accelerated programs to clean up the air and water, 
preseive water resources, and dispose of wastes more efficiently. It is 
estimated that national expenditures for facilities to treat industrial and 
municipal wastes alone have amounted to over $1 Billion in the past year and 
$9 Billion in the past 1^!- yearsooo even greater expenditures will Be required 
in the years ahead, 

Inland Steel's Harbor Works Plant (East Chicago, Indiana) provides a 
local example of the costs for pollution control (air, liquids, and solids). 
Their cost for pollution abatement equipment to date has Been about $^!-3 
million, and By 1970 it will Be almost $50 million due to the fact more . 
anti -pollution devices are to Be Built into recently announced projects, 3/ 

The Nation and the various States have already adopted many — and are 
now evolving even more — new standards, regulations and laws. Air pollution 
is Beginning to receive increased emphasis (viz. The Air Quality Act of I967 
By the United States Congress, and .the Indiana Air Pollution Control Law 
enacted By the General Assembly),^/ However, the degree to which we will 
Breathe a little easier and have clean water, and rid ourselves of the 
mountains and rivers of waste we generate, will depend to a large extent on 
the availability of trained and qualified manpower. 

The Personnel Equation , — The next few years will witness a rapid in- 
crease in demands for personnel of all types in pollution control, water 
and waste program activities. This manpower need will extend from post- 
graduate trained scientists and engineers at research sites, to the staff 
required for day-to-day operations of tens of thousands of operating plants, 
facilities and offices, Indiana will not Be exempt. To do much about this 
need requires knowledge of current employment, existing job vacancies, 
projected requirements and educational needs, 

l/a.,. Refers to reference number in Appendix I, Selected Bibliography 
page 35" 
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As one indication of the recognition and scope of the manpower problem 
in the area of water pollution control, the Congress of the United States 
required the Secretary of the Interior to study and publish a Senate docu- 
ment entitled "Manpovrer and Training Needs of the States and of Local 
CSovernments in VJater Pollution Control, "i/ Althou^ this document did not 
identify the needs of the separate States, the National requirements were 
presented, and some general applications to Indiana can be made. The report 
gave specific requirements for professionals, technicians, operators and 
assistants in water and sewage treatment plants for State and local agencies 
as well as for industry and others. 

These National requirements are described below - with the approximate 
Indiana portion computed and explained by the author. Extracts from the 
report are shown as quotes and each is followed by an explanation, 

"1, The current levels of employment have been determined 
and future needs estimated for qualified professional employees, 
technicians, and sewage treatment plant operators to staff State 
and local agencies. In every case, the estimates are believed 
to be highly conservative and are exclusive of replacement needs. 

It has been found that — 

(a) About 3/600 scientists, engineers, and related profes- 
sionally trained personnel are now employed by State and local 
agencies. By 1972, about 9,000 should be employed. Thus, a 
of 5; ^00 additional trained professionals will be 
needed by State and local agencies within the next few years, 
an increase of 150 percent. Increasing complexity of pollu- 
tion problems will undoubtedly require that many of these 
future employees have a hi^er degree of training and that 
more professional disciplines be represented than in present- 
day operations,"^ 

Inasmuch as water and sewage treatment is related to population in 
a direct way, a general finding for the needs of any given State can be 
derived by determining the percent of the total National population that 
resides in the State, It follows then that Indiana having some 2,5 per- 
cent of the total population will require about 120 additional trained 
professionals within the next few years in clean water programs alone, 

(these are exclusive of replacement needs.) 

*** 

"(b) About 2,600 technicians are now employed by State 
and local agencies for work in laboratories and in the 
conduct of field studies. It is estimated that 
about 6,500 will be needed by 1972. This represents an 
increase of 3,900 over a 5-y®®-!' period; that is, of 150 
percent, "i/ 

It follows then that Indiana may require about 100 additional techni- 
cians for clean water laboratory and field study work in the next few years, 
exclusive of replacement needs. 
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"(c) Approximately 20,000 persons are employed for the 
operation of municipal sewage treatment plants. An estimate 
of needs, based on the authorized increases in Federal 
financial support to communities for construction, 
cates 30,000 trained operators will be needed by 1972."^ 

Indiana's portion of the additional 10,000 sewage treatment plant 
operators based on a division by population would be 250 newly trained 
operators. 

*** 

"(d) An additional 50,000 persons are employed as , operator 
assistants and in maintenance of sewage systems."-/ 

This represents an impressive total of 1,250 maintenance assistants 
that are employed in Indiana. Assuming a 15 percent annual attrition 
rate, this would mean that approximately 175 new operator and maintenance 
assistants would be needed each year in Indiana. 

*** 

"2. The personnel needs of State and local agencies cannot 
be considered independent of the total personnel needs of 
other employers in the field. Consulting engineers, suppliers 
of chemicals and equipment for waste treatment plants, and 
Federal agencies also have substantial demands for trained 
personnel. These employers, essential to the national clean 
water efforts, compete directly with State and local agencies 
for manpower and for use of training resources. As such, 
they must be taken into account to obtain a balanced under- 
standing of the trained manpower equation. For example: 

(a) It is estimated that 12,000 plant operators and 6,000 
professionals will be required in 1972 for the 6,000 .^dus- 
trial waste treatment plants. This compares with a l9o7 
estimated employment of 1,700 professionals and 3,500 plant 
operators. The manpower requirements for industry will 
probably increase 250 per cent by 1972. 

(b) It is expected that needs by consulting engineers' 
firms for engineers and other professionals will increase 
from today's 6,000 to 21,000 by 1972. Also, consulting/ 
engineers are likely to need 15,000 more technicians.'-/ 

Again applying the 2.5 percent population factor, these industry 
requirements add 100 professionals, 375 technicians, and 200 plant 
operators in Indiana. When these needs are combined with requirements 
to staff State and local agencies, the totals for new personnel in 
Indiana by 1972 become 220 professionals, 475 technicians and 450 plant 
operators.. In addition, attrition from Jobs must be filled for these 
gr oups and for the 1,250 maintenance assistants in cewerage plants. 

"3.. The number of personnel employed and needed tells only part 
of the story. There is convincing evidence that levels of train- 
ing and degrees of skill are at least equal in importance, 
personnel who are not adequately trained, or whose training is 
out of date, are unlikely to be able to carry out their Job 
responsibilities at acceptable levels of competence or efficiency.' 
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**Monsy Isii*^ Pollution- Rsiuovsl** is tlis titls of & rscsnt sditori&X of 
the EngineeringJIews-Record.s/ The frank and hlunt statement is made **But 
a gold-plated /pollution treatment/" plant isn*t worth a tinker *s dam with- 
out trained specialists to run it. For example, to treat Boston sewage, ^ 
the Metropolitan District Commission has a new $20 million plant, hut skilled 
help is so short that the plant does little hut pump raw sa/age... Phila- 
delphia Hater Commissioner Samuel Baxter testified before Congress two years 
ago when he was president of the American Hater V7orks Association that he 
seriously doubted whether we had enou^ depth of technical manpovrer talent 
to extract full benefit from spending on the scale then proposed. " The 
editorial concludes with the sentence "...we should not propagandize our- 
selves into the erroneous assumption that water pollution abatement depends 
only on getting more money. "§/ So it boils down to an element common to 
most of the technical problems confronting us, the need for well-trained and 
q\3alified people. 

3. Purpose and Rationale of this Study . — This study was designed by the 
members of an advisory committee who were selected for their experience, 
knowledge- and interests in the fields of air and water pollution, water 
resources, sanitation and waste disposal. Committee members included a 
chemist, who is also an air pollution expert and cons-ultant, sanitation 
and civil engineers, a water works superintendent, a life scientist, edu- 
cators and other pollution control consultants. 

It was decided first to capitalize on all present data available in 
the literature and through personal contacts in order to identify and define 
the occupations concerned at the professional level (baccalaureate or higher 
degree) and the technician level (normally -two-year associate degree). The 
q.uantitative manpo\ 7 er data needed would then be obtained through a compre- 
hensive. State -wide survey of key activities, firms or agencies, and would 
include, (a) number now employed in each occupation, (b) additional staff 
needed now, and (c) estimated number needed from outside sources to fill 
■vacancies (attri'bion) and new jobs (expansion) for the next five years. 

The committee members agreed with the Senate docment findings that 
the educational and training programs for professionals (scientis'bs and 
■engineers) were . generally satisfactory, 5/ but that such was not the case 
for technicians. Therefore, it was decided that a proposed pollution con- 
trol program ("biro-year associate degree, college level) sho-uld be developed, 
and suggestions concerning its adeq.uacies or weaknesses be obtained as part 
of the manpo^- 7 er s'urvey. The needs for graduates of such a program (q.uanti- 
tative and geographic location) and the estimated monthly salarjr* they mig^t 
be paid were also asked for. Finally^ survey respondents were asked to 
identify what other courses, programs, seminars or other training actions 
were needed. 

k. Contents and Format of This Report. — This first chapter- presents the 
introduction- to pollution control, \mter and wastes problems, the personnel 
implications, the rationale and methods used to acquire data, - and explains 
the format of the report. Chapter T^vo describes the survey used and provides 
the resulting manpower data in a series of tables; highlights and general 
implications are pointed out. 



o 

ERIC 



5 



The third chapter deals with the implications of training pollution 
control technicians and includes the hypothesis on which a proposed curri- 
culum was huilt. The acceptance and comments of survey respondents con- 
cerning this ciorriciilum, and the need for graduates and esWmated starting 
salaries are included. Discussions of the examination and certification of 
technicians, use of advisory committees, student membership in associations 
and need for short courses or seminars are also presented. 

The conclusions and recommendations are offered in Chapter Four. ** 

A selected bibliography, sample copy of the questionnaire used, appen- 
dices and numerous statistical tables are included at the end of this 
report. 



**Duplicated on yellow paper for convenience. 
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CHAPTER II 

QUESTIOMIRE DISTRIBUTIOH, RESPONSE and ANALYSIS 



5 - Description of the Survey Packages^ — The basic survey was made up of 
four parts; (1) a letter of transmittal^ (2) the questionnaire^ (3) the pro- 
posed pollution control associate degree program, and (If) occupational titles 
and definitions related to the survey. The occupations were grouped into the 
two major categories of Professional and Technician. (The professional group 
had eight engineering occupations and five scientific; the technician group 
had nine occupations.) A slight variation of this basic survey was used for 
selected addressees in government and educational institutions — these are 
explained in the next section, A sample copy of the basic survey is attached 
as Appendix II. Each of the survey *s four parts are explained below: 

a. Letter of transmittal, which described the problem of pollution 
control, explained the survey package and asked for cooperation. 

b. The questionnaire, a simple two page instrument having four parts: 

(1) identification of the name and organization of the respondent; 

(2) nmber now employed in each occupation, additional staff needed now, and 
estimated number needed from outside sources in the future; 

(3) questions concerning the adequacy of the proposed pollution control 
curriculum, whether or not graduates would be hired, and the estimated 
starting salary; and finally 

{k) respondents were given an opportunity to identify any other courses, 
programs or seminars needed and make any further comments. 

c* The !Rroposed Pollution Control Technology Program, general objectives 
and description followed by a tentative listing of each course for the four 
semesters, and 

d. Occupational Titles and Descriptions of the professional and techni- 
cian occupations related to the pollution control, water, and waste fields. 
Respondents were given an opportunity to write in any additional occupational 
titles and needs, 

6. Questionnaire Distribution and Response . --It was decided that members of 
five major organizational groups were appropriate to the survey. These were: 
the Indiana Manufacturers Association (iMA.), Indiana Section of the American 
Water Works Association (AWWA), the Indiana Water Pollution Control Associa- 
tion (IWPCA), selected Indiana colleges and universities, and selected 
Federal and State agencies located in Indiana, This latter group included 
the State Department of Natural Resources, State Board of Healthy State Depart- 
ment of Commerce, U.S, Soil Conservation Service, Federal Water Pollution 
Control Agency, U.S, Geological Survey, U.S* Corps of Engineers, U.S, Weather 
Bureau, and the Wabash Valley Interstate Commission, Survey packages were 
mailed to nearly 3^000 addressees: there were more than 600 returns repre- 

senting a return of over 20^, 
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The mailings and response details are presented in Table I, 

Table I - SURVEY RETURNS by ORGANIZATIONAL GROUP MEMBERS 



Members 

of: 


Number of 
Questionnaires 
Mailed 


Number of 
Responses 
Returned* 


Percent 

Returned 


Indiana Manufacturers 


Assoc, (iMA) 


1531 


421 




Indiana Section: American 


Water Works Assoc, ( kWA ) 


1113 


111 


lo.oi 


Indiana Water Pollution 


Control Assoc, (B-JFCA) 


311 


46 


14.8^ 


Indiana Colleges and 


Universities 


25 


18 


72.05& 


State and Federal Agencies 
(Located in Indiana) 


8 


8 


lOO.O/o 


TOTAL 


2,988 


6o4 


20,2^ 



The percent of returns is actually higher than indicated because some 
members of one association were also members of others in spite of an effort 
to reduce such duplications. Further, in a number of instances, replies for' 
a number of activities (e,g,, in a municipality) were combined on one return. 

In the case of manufacturing firms, 27. 5^ of the firms surveyed returned 
the completed questionnaire; however, these firms represented over 300,500 
employees which is about 42^ of the total employment in Indiana manufacturing 
industries. There mi^t have been some hesitancy to respond on the part of 
seme firms due to a fear of implied self -incrimination by admitting to a 
shortage of personnel in pollution control. The specific returns frean manu- 
facturing firms and representations in detail are presented as Appendix III, 

The response from the members of the Indiana Section — American Water 
Works Association is more significant than the number indicates. The number 
of questionnaires sent is about double the number of public water suppliers 
in Indiana, There were 1113 questionnaires mailed out but there are only 
593 communities in Indiana served by public water supplies. The difference 
is made up of engineers, accountants, other individuals, and manufacturers 
and distributors of equipment. Further, of the 593 communities served by 
public supplies, one third have 300 customers (lOOO population) or less, and 
thus are one-man, (or part-time) operations. Fewer than 50 suppliers serve 
conmunities having a population of 10,000 or more. Under these circumstances 
the 111 replies frcM water works assume greater significance than first appears, 
probably representing chiefly the major suppliers. Other considerations 
besides size undoubtedly affect these returns, too, A respondent may make 
no reply because of a variety of reasons, such as being a political appointee 
with no particular interest in his job,,, or he may not reply because he is 
conscious of short-comings that he does not want to call attention to, 

*For distribution of returns by Regions in Indiana, See Appendix VI. 
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All the four year colleges and universities in Indiana were mailed the 
questionnaire regardless of emphasis of their curricula. 

Representatives from the State and Federal agencies concerned worked 
closely with the study and were aware of its progress. They participated in 
the development of the questionnaire and occupational definitions. This my 
account for the lOO^a response from this group. 

Note: There has heen no effort in this study to expand the 

survey results to a universe including those not responding 
or not surveyed. Therefore, the employment, job vacancies 
and projected requirements should be viewed as minimum or 
Imrer parameter situations, 

7, Summary of Employment and Job Vacancies by Occupational Groups , — As \ra,s 
stated earlier, the three occupational groups surveyed included engineers, 
scientists and technicians: of the emplo3mient distribution in these 3 groups, 

nearly 36^ were engineers, another were technicians, and 28^ were profes- 
sionals in physical or life sciences. The 6o4 firms and offices responding 
to the questionnaire reported they had a total of 859 jobs for engineers in 
the pollution control, water resources, and waste disposal areas, , , and that 
l6 percent of these jobs were now vacant. The respondents reported 652 jobs 
for physical and life scientists - with about 17 percent vacant. Nearly half 
of the l6 social scientist positions' were vacant. In the engineering techni- 
cian group, of the 727 jobs report^-d, more than 20 percent were vacant; and 
nearly 20 percent o"^ 'the 137 physical and life science technician jobs were 
vacant. With these many additional staff members needed now, and with 
accelerated pollution abatement plans for the near future, the serious techni- 
cal manpov/er deficiencies become apparent in these broad occupational groups. 
Table II presents the ciirrent employment, additional staff needed now, and 
distribution of these occupational groups. 

Table II - SUMARY of JOBS by OCCUPATIONAL GROUP 

Number Additional Staff Total Nuiiber Job 



Occupational Group 


Employed' 


Needed Now 


of Jobs 


Distribution 


Professional Engineers 


720 


139 


859 


35.9it 


Physical and Life Science 


Professionals 


3ho 


112 


652 


27.3^ 


Engineering Technicians 


5TT 


150 


727 


sqM 


Physical and Life Science 


Technicians “ 
Social Scientists 


112 


25 


137 


3.Tf> 


9 


7 


16 




TOTAL 


1,958 


433 


2,391 


100,09^ 


Includes JO Soil Conservation Technicians reported by the U,£ 


Dept, of 


■ Agriculture Soil Conservation Service, Indianapolis 


Office,!/ 


See discussion 



in Section 10, 

Applied only to the surveys returned by government agencies, colleges, and 
universities. 

For summary of distribution of requirements by members of organizational 
groups, see Table X, 
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8* Employment and ITuture Requirements for Rrofessional Engineers, — There 
were seven specific engineering occupations related to pollution control, 
water and waste- that were identified and defined in the survey mailed to manu- 
facturing firms, water works, and pollution control activities. Respondents 
were given an opportunity to write in any other engineer they employed in 
these functional areas. (See Appendix II for occupational definitions used.) 
The questionnaire mailed to government and educational agencies and institu- 
tions in Indiana had 13 engineering occupations: for detailed results from 

these respondents, please see Table I of Appendix IV. The summary of employ- 
ment and requirements for engineers from all respondents is presented in 
Table III belovr: 

Table III - EMPLOIMEMT and REQUIREMTS for ERGIKEERS 



Average 

Annual 



Engineering 

Occupation 


Number 

Employed 


Additional Staff 
Weeded Wovr 


Recurring 

Requirement 


Air Pollution Control 


103 


20 


25 


Sanitary 


138 


30 


20 


Wastewater Treatment 


T9 


18 


17 


Hydrarilic 


125 


17 


Ik 


Vfater Supply 


89 


8 


9 


Solid Waste Disposal 


15 


10 


8 


Architectural 


20 


9 


k 


Mechanical 


30 


3 


3 


Radiological Protection 


12 


5 


2 


Water Resources Planning 


23 


3 


2 


Chemical 


15 


2 


2 


Civil 


ih 


1 


1 


Other 


57 


13 


9 




720 


139 


116 



It is a sobering realization that there are 139 engineering positions 
open right now in the firms responding to the survey - and an annual recurring 
need exists for more than 100 engineers in the fields of pollution control, 
water and waste in Indiana. 



The formula applied in computing average annual recurring requirements in 
this and subsequent charts is: 

NV 

Total Average Annual Recurring Requirement = RE + HA + ^ 
Defined by: 

I'lA = needed for Attrition (losses) 

WE = Wumber needed for Expansion (new jobs) 

WV = Wmnber of reported Existing Job ]ft^cancies'^ 

’^To be filled over a five year period) 



10 



As can "be seen in TalDle III, the largest reported annual recurring 
requiremente for engineers are in the fields of air pollution control , 
sanitation^, wastewater treatment, hydraulics, water supply and solid waste 
disposal. As expected, most of the engineers needed in air pollution were 
required hy manufacturing industries. Sanitary engineers were needed mostly 
hy government agencies and memhers of the I\-JFCA, Wastewater treatment engi- 
neers were wanted most hy manufacturing firms, water works, and IWFCA memhers. 
And hydraulic engineers were needed mostly hy government agencies. For the 
distribution of the ll6 engineers needed annually - hy representatives from 
organizational groups - please see Table 1 of Appendix IV, 



*A related Graduate Training Erogram is being established in the Schools of 
Civil and Mechanical Engineering. The purpose of the program is to provide 
specialized and supplemental training for students who will follow careers 
in Air Pollution Control per se, as well as those students in allied fields 
related to the overall environmental problems of man. Initial student 
response has been good. Twenty-five students have registered for the first 
Air Pollution course which is being tau^t in the Spring of 19^9 • Five new 
courses are being developed for the program, A Training Grant Proposal has 
been submitted which would provide the financial assistance required to 
expedite program implementation,®/ 



**The definition of a sanitary engineer as used in this report and survey 
(Appendix II ) was extracted from Public Health Service Publication No, 

579 . 2 / 



Note: The distribution of employees, job vacancies, and future requirements, 

by major organizational membership (maniifacturers, water works, government, 
etc, ) is summarized in Table X‘. „ The detailed distributions of each occupa- 
tion, by regions within Indiana and major organizational membership, are 
presented in Appendix VI, 
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9* Employment and Future Requirements for Fhysical, Life, and Social Science^ 
Professionals"*.”--' Foin* Riysical and Life Science occupations were identified 
and defined in the surveys mailed to manufacturing firms, water-works, and 
pollution control addressees; they were hacteriologists, hiologists, chemists, 
and industrial hygienists. Respondents could write in any additional occu- 
pational titles. (See Appendix II for occupational definitions used.) The 
questionnaire sent to government agencies and Universities in Indiana was 
necessarily expanded in the scientific occupations; specifically, there were 
17 life scientists, 15 physical scientists, and h- social scientists. Table IV 
below presents the summary of employment and requirements for physical and 
life scientists, and Table V reflects details for social scientists from all 
respondents. 

Table IV - SUMMARY of EMPLOTMEIilT and RE^UpEMENTS for PHYSICAL 
and LIFE SCIENCE PROFESSIONALS^ 



Occupation 


Number 

Employed 


Additional Staff 
Needed Now 


Average 

Annual 

Recurring 

Reauirement 


Chemists 


129 


20 


19 


Biologists 


103 


15 


9 


Bacteriologists 


13 


5 


3 


Industrial Hygienists 


11 


1 


CO* 


Other Scientists** 


2811. 


71 


53 


TOTAL 


540 


112 


87 



*See Table VI for University and Government Agency requirements and 
Tables 2, 3, and k of Appendix V for detailed breakdown, 

**Most of these requirements are for soil and water conservationists, soil 
science agrogeolists, and sanitarians. 



As can be seen in Table IV, the greatest requirements were for chemists 
and biologists. The chemists were required mostly in manufacturing firms, 
but members of the AWA, IWPCA, and governmental agencies also reported a 
need for chemists. The biologists were needed most by government agencies. 
(See Tables 2 and 3 of Appendix IV for the distribution by organizational 
groups of the 87 professionals needed each year in physical and life sciences.) 
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Table V - 3EMPL0YMEMT and REftUIREldEl^lTS for SOCIAL SCIENTISTS 



Occupation 



Average 

Annual 

Number Additional Staff Recurring 
Employed Needed New Requirement 



Economist - Water Resource 6 

Land Use Geographer 0 

Water Resources Planner 0 

Other Social Scientists 
Urbanology and Sociologists 3 



k 

1 

1 



2 

1 

1 




1 



TOTAL 



9 7 5 



The survey indicates that the present and anticipated needs for social 
scientists in the water resouirces and pollution control field are very small. 
The low number probably reflects the minimal amount of attention that the 
social and behavioral sciences have given to the development of i/ater and 
other natural resources and related problems. Because of the growiTJg interests 
in man*s overall environment, more of the social scientists could conceivably 
become involved in water and pollution control developments. Admittedly, the 
social science disciplines will probably never be considered water resource 
or environmental control scientists as such, but they can and should apply 
their expertise to many related problems. 



For details of the returns from government agencies and Universities in 
Indiana concerning scientists, please see Tables 2, 3, and 4 of Appendix 
Highli^ts of greatest manpower needs from these tables are summarized in 
Table VI. 
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Table VI - REQUIREMENTS for SCIENTISTS in GOVERNMENT AGEMCIES 



and UNIVERSITIES 
Occupation 


Number 

Employed 


Additional Staff 
Needed Now 


Average 

Annual 

Recurring 

Requirement 


Soil and Matev Conservationist 


139 


21 


25 


Soil Scientist, Agrogeologist 


34 


6 


6 


Biologist, Wildlife 


52 


3 


2 


Sanitarian (Life Scientist) 


23 


0 


4 


Chemist - Water 


19 


6 


3 


Biologist, Aquatic 


12 


7 


3 


Forester, Watershed Management 


9 


3 


3 


Other Life Scientists* 


45 


26 


7 


Other Hiysical Scientists* 


6l 


20 


12 


TOTAL 


394 


92 


65 



Althou^ the total number of personnel required in the life and physical 
sciences is substantial there is no category with the exception of the soil 
and water conservationist and the soil scientist, agrogeologist where the 
annual requirement is very large (see Table VI). In practically all the 
categories, the training involved would conceivably be that which is nov; 
given in the specific discipline; i.e, a- "water cherlst" would essentially 
be a chemist. There are some exceptions, such as tne "aquatic biologist" 
who would need a different type training than a "molecular biologist" or a 
"sanitarian" (more specific in certain subjects). It is generally considered 
that with adequate counseling, a student could prepare himself for any of the 
professional physical and life sciences iriLth the curricula and special courses 
now offered in our universities. 

Soil and water conservationist and soil scientist, agrogeologist require- 
ments mainly come from one agency - the Soil Conservation Service. Training 
presently received in agronomy or related areas is probably adequate to fill 
the requirements. There probably can be some curricula adjustments to ful- 
fill specific needs of the students and meet requirements in the water • 
resources and environmental control fields. 

It would appear that special action is needed to train an adequate 
number of these professionals to meet the serious present shortage and future 
annual requirements. The data in this report should be used to help recruit 
and counsel qualified student applicants by Informing them of the significant 
number of existing staff vacancies and growing future requirements — condi- 
tions offering favorable career opportunities. 



*Por details of the returns from government agencies and Universities, 
see Tables 2 and 3 of Appendix V. 
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10 , Employment and Future Req.idrements for Engineering Technicians,. Life 
Science £ad Riysical Science Technicians, -- In the questionnaire mailed 
to Indiana manufacturing firms, water works and pollution control activities, 
eigjit technician occupations were listed and defined. Respondents could add 
any others appropriate, (Appendix II includes these titles and definitions,) 
However, due to the higher degrees of specialization involved in goveriment 
agencies and universities, the list was expanded from 8 to 12 engineering 
technician occupations, and 7 physical science plus 3 lifs science technician 
occupations were added to their q.uestionnaire, (Please see Table 5 of 
Appendix V for detailed returns in each occupation, ) Table VII below presents 
the summary of employment and requirements for engineering technicians, and 
Table VIII the requirements for physical and life science technicians. 

Table VII - EMPLQIMEHT and REQUIBEMSMTS for EHGIHEERIHG TECHNICIANS 



Occupation 



Average 

Annual 

Humber Additional Staff Recurring 
Employed Heeded How Requirement^ 



Engineering Aide, Hydraulic 
Water and Sevjage System 
Supervisor and Technician 
Wastewater Treatment Plant 
Technician 

Water Treatment Technician 
Air Pollution Control 
Technician 

Industrial Waste Technician 
or Inspector 
Solid Waste Disposal 
Technician 

Sanitarian Technician 
Other Engineering Technician 



TOTAL 



115 

68 

101 

1T6 

IT 

21 

16 

25 

38 

57T 



19 

5« 

IT 

l6 

12 

7 

7 

6 

8 

150 



27 

25 

20 

16 

14 

8 

7 

4 

11 

132 



* 



See p, 9 for formula used. 
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It is noteworthy that the respondents to this survey reported a need 
for 150 additional engineering technicians to their staffs no vr^ and that an 
a' nhuOTYel i'i ^ exists for 132 engineering technicians. The 

Targe majority of these job vacancies and future requirements pertained to 
water and wastewater treatment ( 9 I vacancies and 6l technicians needed each 
year). Other significant needs were 12 job vacancies and l4 air pollution 
control technicians needed annually, as well as for engineering aides, 
hydraulic and industrial waste technicians or inspectors. For the distri- 
bution- details of the I 59 technicians needed each year, by organizational 
groups, please see Table 3 of Appendix IV, 



Table VIII - EMPLOYMENT and RB^UIREIMTS for PHYSICAL and 
LIFE SCIENCE TECIiNICMS 



Life Science Technicians 



Occupation 


Number 

Employed 


Additional Staff 
Needed Wow 


Average 

Annual 

Recurring 

Req\iirement 


Laboratory Technician 

( Sanitary Micr obi ologi s t - 
Water) 


1 


4 


2 


Aquatic Biologist Technician 


0 


1 


1 



Physical Science Technicians 



Soil and Water Conserve- ^ 

tionist Technician I 05 

Analytical Chemist - Water 

Technician 3 

Weather Chart Preparer 

(Meteorological Plotter) 2 

Weather Observer 

(Meteorological Aide) 0 

Hydrographer or 

Meteorological Technician 1 

Meteorological Equipment 

Repairman 0 



15 

2 

0 

0 

1 

2 



TOTAL 



112 25 



18 

2 

1 

1 

1 

1 

27 



Applied only to the surveys returned by government agencies, colleges, 
and universities in Indiana, 
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As can "be seen in Ta"ble VIII, the most significant physical science 
technician req.\iirement was for soil and water conservationist technicians. 

Due to the unique nature of this work and the fact most of these technicians 
were employed in the U,S. Dept, of Agriculture Soil Conservation Service 
headquartered in Indianapolis, a special letter was sent to the Service 
asking about the applicability of the proposed associate degree pollution 
control curriculum. The reply!/ pointed out that the curriculum is quite 
adequate for technicians entering the field of pollution control, hut goes 
beyond the needs of most soil conservation service technicians, (The primary 
responsibility of these technicians is the planning, design, and installation 
of soil and water conservation practices. These practices include mechanical 
and vegetative practices to control the flow of runoff water without erosion, ) 
Control of pollution from erosion and sediment results from conservation and 
proper land use - but these soil technicians do not deal directly with sewage 
treatment and pollution. Undoubtedly though, a few pollution control techni- 
cians could be gainfully employed in soil and water conservation practice. 

In no other category of Life and Physical Science Technicians, does 
there appear to be a great need, (at least not enou^ to consider recommending 
the development of a special curriculum). The reported needs could be met in 
part by adaptation of the proposed pollution curriculum to the extent that 
more emphasis is given in particular courses or areas of interest. Also the 
possibility exists of meeting some of these needs by graduates of the cur- 
rently offered Chemical Technology program, 

11, Comparisons of State Needs for Technicians; National Study vs. State 
Survey, — In Section 2 of this report, an attempt was made to identify 
Indiana *s needs for technicians in water and pollution control, based on its 
proportionate share of National population. The U,S, Dept, of Interior 
projected new nation-wide manpower needs in water and sewage treatment as 
18,900 technicians and l8,50C operators, Indiana *s proportionate share 
(based on 2,5^ of total population) was computed to be a total additional 
requirement for technicians and ^4-50 plant operators. Inasmuch as the 
U,S* report was essentially a five year projection (1967-72) the annual 
average requirement for new jobs in Indiana becomes 95 technicians and 90 
operators, a total of 185. In addition to these new positions, attrition 
from the more than 5^000 technicians and operators must be met. The survey 
conducted as part of this manpower study resulted in a reported requirement 
of ll4 technicians and operators needed annually in the water and wastewater 
areas. Since no effort was made in this study to expand the returns to 
include non-respondents or those not surveyed, the manpower requirements 
identified in the U,S, Dept, of Interior report and this study appear to be 
reasonably comparable and support each other. 
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12. Employment and Requirements by Region in Indiana . — The State of Indiana 
has teen divided into six regions to facilitate University Extension admin- 
istration, They are: 

Region 1, Calmet Region, made up of Lake Ccr.mty; 

Region 2, North Central Region, seven north central counties 
( viz , the South Bend Area);* 

Region 3» Northeastern Regi on, the 15 counties around Allen County 
( viz , the Fort \Jayne AreaJT 

Region h, Lafayette Region, the 13 counties around Tippecanoe County; 
Region 5* Central Region, the I 9 counties around Iterion County 

( viz, the Indianapolis Area), which includes the greatest population 
and largest work-force; and 

Region 6, Southern Region, made up of the remaining 37 southern 
counties which covers the largest geographic area. 

Inasmuch as Purdue University course and program offerings are planned 
and administered on this regional basis, it was deemed advisable to show the 
current and projected manpovrer situation for each region. The detailed pre- 
sentation is included as Appendix VI to this report. Some of the highliglits 
are presented below: 

Engineers . . . The largest numbers of engineers working in 
pollution control were reported by respondents from Region 5 
(Central or Indianapolis Region), wherein there were 339 
reported - with 7^ of them vacant, and an average annual recur* 
ring need for 50 . Most of these annual requirements were reported 
by government agencies (25) followed by industry. The second 
largest requirements were in Regions 1 and 2“^ (Eight Northwest 
corner counties). Respondents here reported they had 240 engi- 
neers now working in pollution control jobs ^ an additional 23 
job vacancies, and an average annual recurring need for 35 
engineers. The ma.jori^ of these recurring needs ( 2 ^) were in 
manufacturing firms with water works second (6), (See Appendix 
VI for detailed requirements by occupation and type of organi- 
zation for each region, ) 

Professionals in Physical and Life Sciences. . . The highest 
numbers employed ( 313 ), number of job vacancies ( 70 ) and average 
annual recurring requirements (53) found ^ Region 5 (Central, 
Indianapolis): most of these needs were in government agencies. 

The next highest employment was reported from Regions 1 and 2, 
with relatively small recurring requirements of 11 each year: the 

Lafayette Region was third hipest in the state, requiring some 
four professionals in physical and life sciences per year. Needs 
in Regions 1 and 2 were reported for manufacturing industries, 
and Purdue University reported the need in Lafayette, 



Data for these two extension regions (Calumet and North Central) can be 
combined as they are small (geographically) and they are contiguous. 
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Technicians. ♦ « The largest nvaabers of technicians employed 
and needed- in pollution control were also reported from Region 
5 (Central, Indianapolis), There were some 5-14 technicians 
Employed and staff vacancies existed for an additional 122, 

The annual recurring requirement for technicians in Region 5 
alone ms 104 ; (however ^ ihis flj^e includes l8 soil and water 
conservationist technicians who do not all req.uire education to 
the associate degree level) the majority of all technician 
positions in Region 5 were in government agencies followed hy 
water works and then industry. The next largest nmber of Jobs 
and requirements were reported from Regions 1 and 2 where 129 
technicians were employed in pollution control and l4 additional 
staff technicians are needed novr, • The average ann-ual recurring 
requirement was for 23 technicians, mostly in manufacturing- 
industries followed by water works. In the Southern Region, 
a total of 17 technicians were needed each year, most of them 
in -water works, (For detailed requirements for each technician 
occupation, by region and type of or^nization, please see 
Appendix VI, ) 



*Data for these two extension regions (Calumet and North Central) can be 
combined as they are small (geographically) and they are contiguous. 




CmPTER III 



EDUCATIONAL IMPLICATIONS f or PO LLUTION CONTROL TECHNICIANS 
and NEEDS for GRADUATES" of a RELATED “PROGRAM 



13* The Pollution Control Technology Curriculum Hypothesis. — It was stated 
earlier in this report ( Sec, 3l7~ confirmed in U.S, Senate Document No* 
495 / that the education and training for professiona ls (engineers and 
scientists) was generally satisfactory, hut this is not the case for pol- 
lution control, water and wastes technicians, in irhich there are a variety 
of jobs. An examination of the duties and responsibilities of these various 
technicians and supervisors* disclosed a significant simileurity of needed 
knowledge and understandings. It was also recognized that industry has been 
prolific in introducing changes in procedures and eq.uipments - and that 
graduates must have a sufficiently broad educational base to better assure 
their potential to adapt effectively in the future. Therefore, in addition 
to obtaining quantitative manpo\/er requirements information for professionals 
and technicians, it was decided to ascertain if a proposed two-year associate 
degree program with a core of selected technical and supporting courses, 
could serve a variety of technician level occupations related to the fields 
of pollution control, sanitation, water and wastes. Further, a review of 
six different curricula for sanitation, sanitary engineering, and environ- 
] technicians showed a remarkable commonality of specific course 



Example ; Extract from job descriptions from Indiana State Personnel 
. Division: 

1 ) Water Works Supervisor, Class No, 3012, Annual Salary Range $7200- 



machines, material, and practices of both simple and complex water treatment 
and distribution systems. Working knowledge of the chemistry, bacteriology, 
and modern sanitation practices involved in the production, treatment, and 
distribution of safe potable drinking water. Ability to consult with, advise 
and instruct plant operators on correct treatment procedures and ccmpliance 
with sanitation and health requirements, 

2 ) Sewage V7orks Su pervisor, Class No, 3011, Annual Salary Range $7200- 

9000. 



and practices of sewage treatment plant. Working knowledge of the chemistry, 
bacteriology, and modern sanitation practices involved in sewage treatment. 
Ability to consult with, advise, and instruct plant operators on correct 
operating procedures and compliance with health reqiiirements. 

Both positions included this provision in Experience and Educational 
Requirements : Accredited college or university training may be substituted 
on a year for year basis for either or both general or supervisory experience 
with a maximum substitution of four years; (a total of eight years* experi- 
ence was required). 




Please see Appendix VII for curricula comparisons 



* 



9000. 



Requirements for Work, Working knoi-rledge of facilities, equipment. 



Requirements for work , Kharledge of machines, equipment, materials 
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The survey and proposed curriculum were reviewed by members of the Air 
and Water Pollution Committee of the Indiana Manufacturers Association, 
Indiana Vfater Pollution Control Committee, Indiana Section of the American 
Water Works Association and others* Assistance and general concurrence was 
obtained in all cases. Therefore the following hopothesis was formulated: 

A single associate degree curriculum 
can be developed which contains the technical 
core (physical and life science and pollution 
technology) and supporting courses needed to 
prepare a technician at job entry level for a 
variety of positions in the fields of air 
pollution, water and wastewater treatment, 
sanitation, water resovirces, and liquid and 
solid wastes disposal. 

The objectives of such a program were worked out, the courses considered 
applicable were identified (pollution control, physical and biological, 
sciences, and related technical and nontechnical areas), and the general 
contents of needed new courses were developed, 

l4. Testing the Hypothesis. — The members of the advisory committee agreed 
that the proposed pollution control technology curriculum would provide a 
broad technical base sufficient to enable graduates to enter a variety of 
technician-level positions in the pollution control, water and wastewater, 
sanitation, and waste fields. In essence, this technical base is comprised 
of a combination of selected physical and biological sciences and engineering 
technology courses. Discussion of the proposed two-year associate degree 
program with a number of other faculty members and representatives in these 
fields in industry and government (resulting in some modifications to the 
draft curriculum) prepared the way for the next phase of testing the hypo- 
thesis: viz. - obtaining comments as to the weaknesses and/or adequacy of 

the proposed curriculum and ascertaining the need for graduates of such a 
program from appropriate government agencies and operating activities. 

It was decided to incorporate the pollution control technology curri- 
culum as a part of the manpower survey. In the letter of transmittal, a 
brief explanation was made of the program - and the objectives and proposed 
courses of the curriculum were included with the survey. The survey res- 
pondent was asked to review these materials - and indicate if he would 
employ the graduates - and if so, how many? The starting monthly salary 
was also requested, and comments on the adequacy of the curriculum were asked 
for, (See Appendix II for sample copy of questionnaire used.) 

The same letter and curriculum were sent to a variety of firms as noted 
in Section 6 of this report. The answer to the question of whether or not 
the graduate would be acceptable to manufacturing firms, water treatment and 
wastewater plants, industrial and other wastes, government and educational 
agencies, (that is, whether the basic hypothesis was sound or not) came in 
loud and clear. The graduates of the proposed pollution control technology 
program were wanted* their salaries would be reasonable, and the curriculum 
was generally adequate. (Many constructive suggested changes and recom- 
mendations were received which when applied should further improve the 
program, ) 
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15, Revised Pollution Control Technology Curriculm . — A special Ad Hoc 
curriculum committee vas organized irhen it was confirmed that a single 
curriculum could he designed generally to meet a variety of technician-level 
jobs in air and water pollution, water resources and sewage disposal, 
environmental health, sanitation and related fields. This committee was 
able to improve on the draft curriculiim used in the survey (Appendix II ) 

by carefully reviewing the survey returns, the comments and recommendations 
of the respondents, discussions with faculty members and other experts, and 
revie^-r of the literature. 

As a result of this work, the objectives were more specifically spelled 
out (as pertain to the student and with regard to the program as a whole), 
the courses were defined in more debail and some revisions in courses were 
made, req.uirements for new courses were developed further, and a revised 
program evolved as presented in Appendix VIII, (This curriculum is being 
examined by other Purdue School committees and undoubtedly will be further 
improved in time,) The curriculum devised by the Ad Hoc committee is 
comnarablg with the six environmental health and sanitation curricula in 
other tvro-year college programs, with the Purdue program varying only 
slightly from the average courses and emphases of the other six programs. 

In emphasizing the applied side of pollution control courses, it is 
believed advantageous to visit (and to the degree possible use as a training 
facility) the water treatment, wastewater and other plants or operations 
serving the community. 

Note; The value of introducing a specialized technical coiirse in the first 
semester was recognized by the Ad Hoc Committee, Among the advantages 
which occur as a result are ; 1, It provides motivation and maintains 

interest in the field; 

2. It makes it possible for the student to achieve greater depth of under- 
standing in specialized subjects in later stages of the two-year program; 

3« The student sees immediate application of the principles he studies in 
the basic sciences and related mathematics courseseii/ 

16. Needs for Pollution Control Technology Program Graduates, — As pointed 
out in Section 10, requirements were reported for 150 qualified technicians 
(to fill existing job openings) and it was determined that an annual recur- 
ring requirement exists for 132 technicians per year (to fill existing job 
openings over a five year period and meet attrition and expansion needs). 
These requirements were reported by the respondents to the survey - and no 
attempt has been made to expand to "the universe of non-respondents or those 
not surveyed. These requirements - of themselves - justify the establish- 
ment of the pollution control technology program on a manpower quantitative 
basis; the favorable comments and constructive suggestions (many of which 
have been incorporated), justify this program on a qualitative criterion 
basis as well. 
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17, Salaries of Technicians, — One of the ways to validate the requirements 
for graduates is to ascertain what the beginning salaries of new, inexper- 
ienced graduates might be compared with other technicians. In the question- 
naires sent to the members of the Indiana Manufacturers* Association, 

Indiana Water Pollution Control Association, and Indiana Chapter of the 
American Water VJorks Association, the question was asked, (if graduates 
of the proposed pollution control technology would be hired) what their 
estimated starting salary would be? The average salary was reported as 
^590 per month ; 43 survey returns reported salary offerings of more than 
$600 per month. The highest salaries were reported by Indiana manufacturing 
firms, where seme 30 technicians are needed on an average each year. It 
is unlikely that (many) graduates would seek employment in the seven firms 
reporting salaries of $450 or less. An analysis of the data indicates that 
there are more existing job vacancies for technicians (proportionately) in 
those firms and agencies reporting the lowest salaries j The range, distri- 
bution, and average salaries; and the job vacancies and futxare requirements 
are summarized in Table IX, 



Table IX - SUMMARY of PRESENT KEEPS for POLLUTION CONTROL TECHNOLOGY | 

GRADUATES, FUTURE REQUIREMENTS and SALARIES for the IMA, AWWA_,_ | 

IWFCA NEMBERS | 

; 4 



Monthly Salary Distribution, Average, and Median 
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IMA 


1 1 2 j 5 i 
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1 
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3 


$610 


$600 


17 30 
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10 


6 


1 
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0 


$551 


$550 


50 35 
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I 


19 


19 


5 


6 


$582 


$575 


51 24 


Total 


1 1 
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J 


30 1 


25 


9 


9 


$590 


$590 


118 * 90 * 



Need for Graduates 



* 



The totals become 175 technicians needed now and 159 technicians needed on 
an average each year when requirements for government and education are 
added. 



As can be seen in Table IX, la-rest salaries were reported by members of 
the American Water Works Association, In fact, 11 took pains to write comments 
on the survey returns to the effect they were concerned that present financial 
constraints would limit their ability to hire qualified personnel. As dis- 
cussed later in this report, the examination and certification of water works 
operators or supervisors is voluntary in the State of Indiana; most communities 
with public water supplies do not have any certified personnel. 
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The average reported starting salaries for pollution control technicians 
is only slightly helow the salaries of other two-year technology program 
graduates. The Purdue University Placement Service reportedl2/ that the 
average accepted salaries of applied technology (two-year curricula) gradu- 
ates for June, I968, was $609. This compares with the average of $590 
reported hy respondents to this survey in pollution control. 

Baccalaureate and associate degree graduates currently "being employed 
into the Indiana State Civil Service System are not paid according to the 
regular GS (Government Service) pay scale as are other state employees. Most 
of these degree holders are paid according to the following scaled pay-grade 
schedule ; 



Pay-grade 

ll-O 

38 

31 



Monthly. -Pay 

$600 

$550 

$400 



Starting salaries for "baccalaureate degree graduates average $600 per 
month, while starting salaries for associate degree graduates range from 
$400 to $550 per month. 



A problem in the salary field occurs in the Federal Civil Service, where 
the two-year associate degree program graduate begins as a GS-4, which pays 
$5,145 per annum, or $429 per month. This is well below the average pay that 
technician graduates are receiving in the private sector. 



It is hoped that this manpower report salary data might be instrumental 
in helping to justify the raising of some of the lower reported salaries of 
survey respondents (especially in water and sewage works and governmental 
agencies) to be more competitive. 



l8. Comments of Survey Respondents Concerning Proposed Pollution Control 
Program, — Each respondent was asked if he had any additional comments on 
the program or proposed curriculum. There were 182 special letters or 
comments of canmendation or praise for the program. There were 29 comments 
that indicated some negative position: I7 of these said essentially that 

their pollution control operations at this time were too small or limited 
to warrant the employment of a technician; eight reported technicians are 
too expensive to hire; and four reported that agreements with unions pre- 
cluded hiring an employee at the technician level (in effect, it was explained 
that employees attained this occupational level through experience and 
seniority — a problem becomes readily apparent if some employe^ss with 
seniority are not /academically/ qualified to cope with more ^4vanced. and 
complex systems or technical job requirements). 



There were very helpful and meaningful suggestions on the proposed 
curriculum. The majority of these comments suggested emphasis be placed on 
practical and applied laboratory work experience and working knowledge of 
the related chemistry. 




More detailed comments are presented in Appendix X. 
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19* Possible Student Interest in a Pollution Control Technology Curriculum# — 
One of the important considerations needed in the support of any new or 
substantially revised program is evidence concerning the extent to which 
there are students ready to enroll in the proposed curriculum. This informa- 
tion is required by the Council of Representatives in the School of Techno- 
logy whenever approval for a new or substantially revised curriculum is 
requested. 

In the case of the proposed program in pollution control technology, 
there are at least four facets which pertain: 

First; it is suggested that scholarship funds be obtained for 
students to encourage their participation, 

Second; all respondents to this survey who have indicated a 
need for these technicians can be requested to advise their local 
high schools and communities of the program. 

Third; the public in general and counselors, parents, and 
potential applicants in particular should be advised of the gainful 
employment and projected career opportunities in this growing field, 
and 

Fourth; an indication of student interest can be derived from 
an analysis of the survey of Indiana High School Seniors being 
conducted under the auspices of the Indiana Vocational Technical 
College, (These data should be available by the summer of 1969.) 

20, Beinforcing the Hypothesis, «— The idea of a single curriculum to prepare 
for a variety of occupations related to pollution control is not altogether 
new, A step in this direction is being taken by the Charles County Community 
College, LaPlata, Maryland, In 1966, this college began a project to design 
and present a tv7o year curriculum in "Pollution Abatement Technology,"!^ 

The primary goal is the training of technical manpower in the fields of 
water pollution and waste management for a variety of jobs in operating 
agencies, regulatory agencies and industry, (Included now are wastewater 
and water treatment fields, with a solid waste option being developed, ) 

The project describes a number of specific career opportunities for graduates. 
For example, in operating agencies the technician might be a treatment plant 
operator, treatment plant supervisor, field technician, laboratory techni- 
cian or industrial waste technician. In regulatory agencies the technician 
may be called a field technician, sanitarian, field supervisor, or laboratory 
technician: this individual will need a more thorough understanding of 

pollution abatement regulations. Technicians in both operating and regula- 
tory agencies must have the ability to meet and deal with the public. The 
technician employed in industry must be proficient in a variety of duties. 

The method of treatment and pollution abatement may be somewhat different 
with each type of industry and the treatment process may vary in each separ- 
ate plant. The technician must have the kna^ledge needed to monitor, control, 
and maintain the effectiveness of a variety of present systems and be able to 
improve them or help develop new systems or methods. 

The same rationale that is evident in the Charles County Community 
College project pervades the planning in the pollution control technology 
program which is the subject of this study. 
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21# Examination and Certification of Technician s ^ — • D\aring the past few years 
the technician has achieved increasing stature," There is a national trend 
to examine and to certify, register or license more technicians, VHierever 
this has been done, there has been an upgrading of personnel, better assur- 
ance of their qualifications, increased pay, and progress in meeting changing 
and advancing requirements. Some cases in point are airp3.ane and powerplant 
mechanics, licensed practical nurses and registered nurses, Examples of 
registration and cerficiation include The American Registry of Radiologic 
Technologists-^/, and the Institute for the Certification of Engineering 
TechniciansiS/: these groups are in fact, forming societies for qualified 

applicants, e.g,, The American Society of Radiologic Technologist si^, and 
the American Society for Certified Engineering Technicians, 



Certification of wat er wcrlc s o p erators , , , Water wor’<s operators in 
Indiana, at the present time, mey voluntarily take or.e oi a variety of 
written exams in order to beceme "certified” c A3.though this has served to 
help upgrade personnel (200 operators certified since 1959); only about 12 
percent of Indiana communities with public water supplies have one or more 
certified operators. The certification program is adiiiinistered by a com- 
mittee of the Indiana Section — American Water Vforks Association, The 
committee always has a representa,tivs of the Indiana State Beard of Health 
and one member from Purdue UniversitVo Importantly, legislation is now 
being considered by the Indiana Genex*al Assembly to make certification of 
water works operators mandator y^ 



The content of the proposed pollution control technology curriculum is 
such that those who complete it should be capable of successfully passing 
the water operator certification examination. The members of the present 
AWA Certification Committee who have reviewed this curriculum have endorsed 
it. Representatives of the Indiana State Board of Health have also endorsed 
this proposed training and curriculum. It follows that a compatable method 
of certification is almost inevitable should a certification program admin- 
istered by the State Board of Health become mandatory through legislative 
action, (Please see Appendix IX for more details.) 



Certification of wastewater treatment plant operators .,. ”A11 waste- 
water treatment plants jt'in Indiana), whether public3.y or privately owned, 
must be under the supervision of an operator whose competency is certified 
to by the commissioner in a classification corresponding to the classifica- 
tion of the plant to be supervised," This extract from Indiana lawi^is 
designed to assure the adequacy of the skill, knowledge and experience the 
operator in responsible charge must have to successfully supervise the opera- 
tion of the plant so as to protect the public health and prevent unlawful 
pollution. The proposed po3.1ution control technology curriculum is designed 
in part to enable the student to pass satisfactorily one of the State Board 
of Health *s Wastewater Plant Operators examinations. 



Atmosphere pollution technicians ,,. As yet, there are neither means nor 
requirements for certification of these or other pol3.ution or waste control 
technicians in Indiana. (For examp3.e, regu.lations and standards are now 
being formulated in the air pollution field. ) It is believed that in time, 
certification of a variety of other technicians will become a reality. 
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22, Teacher Education for Enviroimiental Technolo^ , — The National Sanitation 
Foundation is offering scholarships to support teachers in training who will 
teach courses in environmental control. It is called the ’'Program of Teacher 
Education for Environmental Technology" (POTEET). The amount of training 
undenTTitten may vary with a given trainee *s hackground and needs, hut will 
ordinarily not exceed one year. The teacher -trainee may spend approximately 
half his time on his cam campus (where employed), the other half taking 
courses at a university within commuting distance - and short trips to study 
the develo^ent and application of standards in the fjeld of environmental 
control, 21/ This POTEET program appears to he directly applicable for the 
preparation of teachers in the proposed pollution control technology curri- 
culum, 

23 , Use of Advisory Committees and Consultan ts, iilmost all successful 

t e chnicai e ducat i on pr ogr ams are supported hy and .demonstrate the benefits 
of advisory committees and special consultants,^/ The support and assist-^ 
ance of the committee can he very valiiable, especially in planning, initiating 
and providing public support for the program. VJhen students graduate and 
seek employment, the committee may assist in placing them in jobs and help 
evaluate their performance : modifications may be made in the program as a 

result of these evaluations c Members may also assist in providing consul- 
tants or part-time instructors. Therefore, there should be a special 
advisory committee for the pollution control technology program, It*s 
membership may include representatplves from appropriate operating manage- 
ments, employers, government, as well as members of the Indiana Chapter - 
American Water Works Association; Indiana Water Pollution Control Association; 
and the Air and Water Pollution Study Committee of the Indiana Mamafacturers 
Association. 

24, Student Membership in Associations and Societies, — Technical, profes- 
sional, and specialized associations and societies are often primary 
organizers and disseminators of knowledge, procedures, techniq.ues and methods 
of application in the world of work. They play an important role in our 
rapidly changing technological society. Their publications contain timely 
and authentic information. It is therefore q.uite necessary that memberships 
not only include leaders and operators in related fields - but also include 
educators, administrators, and students . 

The Indiana Section - A\#/A started a student membership program some 
years ago and has pushed it vigorously in recent years. There seems every 
reason to believe that it could be modified and extended to include assoc- 
iate degree students in the Fo.llution Control Technology programi, The 
Indiana V/ater Pollution Control Association members have recently begun 
discussions on possible student membership in their Association as well. 

Note: The general manpower situation is exemplified by the "Report of the 

City Engineer's Office of Lafayette, Indiana, for I 968 ", This annual report 
contains the usual statistics and technical data, but it also presents a 
broader picture by including personnel, lytr, James W, Morrison, super- 
intendant of the city*s sewage treatment plant and assistant city engineer 
writes; "There is an opportunity and a challenge in the field of pollution 
abatement,,, good waste control requires good individual attitude, knovrledge 
and effort. Wo matter how modern the plant design or hew efficient the pro- 
cess, the people who operate it must maintain eternal vigilance against the 
escape of offensive wastes,,,. The need for operator training is vital," 
Morrison says employment in the field of pollution control depends largely 
on rate of pay, job stability, advancement opportunity, and economic security 
after retirement. 
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25. Need for other Short Courses, Seminars, or Work Shops . — Purdue Univer- 
sity and the Indiana State Board of Health have long recognized the need to 
X'’aise the level of competence of water and wastewater plant personnel. They 
have sponsored in-service and "short" training programs and courses for more 
than 20 years. Participation has "been almost exclusively by operators on 
the job and total enrollments represent only a small fraction of all opera- 
tors in the state. In order to obtain an idea of present needs in this 
area, one (luestion in the survey asked '\Jh.at courses, programs, seminars or 
other training actions are needed?" The following summarizes the result: 



Desired training, short or refresher 


IMA 


AVfWA 


D7PCA 


courses, and seminars (Total). 


hi 




20 


VJastewater Treatment 


11 


1 


T 


Solid Waste Disposal 
(industrial & Sanitary) 


10 


5 


5 


Air Pollution 


9 


0 


2 


Water Treatment 


8 


1 


6 


Other 


2 


2 





An analysis of these comments revealed that the level of most of the 
desired training was at the operator/technician level, with a few professional 
engineers wanting short courses. The greatest number of responses indicating 
needs for short courses came from Region 5 (Central Indiana - Indianapolis). 
Next largest needs were expressed from Regions 1 and 2 (Northwest and North 
Central) and Region 3 (Northeast). Specific comments included "Limit to one 
or two? days", "One to two weeks course with credit", "Night courses pre- 
ferred", and "Heed correspondence courses." 



CHAPTER IV 



DISCUSSION, CONCL USIO NS and RECOMM EN DATIONS 



26, Discussion , — Too rapidly for most of us to understand fully, the world 
that we know and have known is changing. We have made spectacular gains in 
methods of producing the needs r.nd luxuries of life. But technological 
advances are "being "bought at the cost of increasing deterioration of the 
environment; pollution of air and water, waste accumulation, crowding and 
congestion, and loss of desireahle living conditions,,,. There is worry 
that even if man’s material needs can be satisfied, the world he lives in 
will be less suited to maintaining those human qualities that make men fit 
company for one another o?2/ 

And - money isn't pollution removal •• "A gold-plated pollution treatment 
plant isn’t worth a tinker's dam without trained specialists to run it, "2/ 

These and other frank and blunt statements make the vital point that we need 
more depth of technical manpower at all levels to meet the problems and 
extract full benefits from currenb spending and on the scales that are re- 
quired in the future. 

Educators, particularly those of land grant universities, have serious 
responsibilities in serving their society. One of these is to provide 
appropriate educational opportunities to enable people to lead full and 
productive lives under ever changing conditions. The combination of pro- 
viding occupational opportunities and solving some problems of society occurs 
in the fields of pollution and environmental control - thus, a team of edu- 
cators and citizens was assembled to obtain some facts on the present and 
projected manpower requirements - and the needs for educational or training 
programs - in these fields, 

27. Conclusions . — 

1 , An already serious and growing problem exists in the State of Indiana 
(as well as in the Nation) due to the shortage of qualified professional and 
technica,! personnel in the fields of pollution and environmental control and 
water resources. More than 6OO questionnaires received from industrial and 
utility firms, government agencies and educational institutions in Indiana 
reported that there were e xisting j o b vacan cies for: 

139 engineers, 

112 professionals in physical and life sciences, and 
175 techniciansc “ 

These same respondents will have job openings each year for: 

116 engineers, 

87 professionals in physical and life sciences, and 
159 technicians,* 

(a summary of these requirements is presented on the next page in Table X. • 
Specific data for each occupation - by Regions in Indiana and by organiza- 
tional groups are presented in Appendix VI.) 

The above requirements reflect only the needs of respondents to the 
questionnaire. No attempt has been made to inflate the data to include non- 
respondents of the survey or those not surveyed. As such, they must be 
interpreted as the lower parameter of needs, .They are largely substantiated 
by a recent U,S, Dept, of Interior Study,—' ^ 

^Normally equivalent to graduates of two-year college, associate degree programs 
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2* The serious existing shortages and projected req.\iirements for 
engineers and other professionals in the physical and life sciences, and 
the technician occupations as related to pollution and environmental control 
and vater resources, mandate an increasing emphasis on the recruiting of 
qualified student applicants and the offering of appropriate courses of 
instruction, Farticu3.arly acute requirements exist for: 

a. Engineers qualified in the fields of: 

Air pollution, sanitary engineering, wastewater treatment, water 
supply, hydraulics, and solid waste disposal. Most of these engineers 
are required in the Central (Indianapolis) Region by government agencies 
and industry, with the next largest needs in manufactiiring firms located 
in the Northwest Sector of the State, 

b. Professionals qualified in the fields of Physica l and Life 
Sciences to include : 

Chemistry, soil and vrater conservation, biology, soil-science - 
agrogeology, and sanitation. Most of these professionals are required 
in the Central (Indianapolis) Region in government agencies. The next 
largest requirements were reported from the Northwest Sector of the 
State and the Lafayette Region, where manufacturing firms, colleges 
and universities were in need, 

c. Technicians (includes operators, supervisors, field and laboratory 
technicians, and inspectors) qualified in air and water pollution and 
environmental control, water resources, and sanitation to include: 

Water and wastewater treatment, engineering aides (hydraulic), air 
pollution, industrial and solid wastes. 

Technicians are needed for a variety of Jobs in operating plants 
and agencies, regulatory agencies, industry, and educational fields. 

Most of these technicians in Indiana are employed and needed in the 
Central (Indianapolis) Region for governmental agencies, water and 
wasbCT^ater plants and industry. The next largest requirements are in 
the Northwest Sector of the state in manufacturing firms and water 
works, (About 20 percent of present technician-level Jobs are vacant 
according to respondents of the survey, ) 

2.* The education and training curricula, in general, are adequate for' 
professionals in engineering and in the physical and life sciences. Sane 
special counseling and course selections will undoubtedly be required to 
qualify students in specific areas of water resources, pollution control, 
sanitation or allied fields. The numbers of graduates are inadequate - and 
some slight curriculum modifications may be necessary. In the case of 
technicians, ha/ever, there are both quantitative and qualitative problems. 
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4, An examination of the duties and responsibilities of various 
technTcian in pollution and environmental control, sanitation and 

waste disposal disclosed a significant similarity of needed knowledge and 
understandings. Further, a review of six different two-year college curri- 
cula for sanitation, sanitary engineering, and environmental health techni- 
cians shared a remarkable commonality of specific courses. It was therefore 
reasoned that a single curriculum might be designed which contained the 
technical core and supporting courses needed to prepare a technician at job 
entry level for a variety of positions in the fields of air pollution, water 
and wastarater treatment, sanitation, vrater resources, and liq.uid and solid 
wastes disposal. This proposed curriculum was sent to more than 3000 Indiana 
addressees for comments as to its adequacy or weaknesses, V7ith minor adjust- 
ments, it V7as found to be adequate and highly desirable. Graduates of the 
program were wanted - with beginning pay comparable to that of other two-year 
associate degree graduates, (There were a few cases reported where the pay 
level of operator technicians was very lovr,) 

In order to emphasize the applied side of pollution control techno- 
logy couirses, it would be beneficial to utilize community water treatment, 
wastewater, and industry pollution control plants for field trips and as 
training facilities to the maximum extent feasible. Summer employment for 
students in these plants should also be arranged, 

6, Every wastewater treatment plant in Indiana must be operated under 
a supervisor who has been examined and certified as competent, for the 
particular plant classification he supervises, by the state health commis- 
sioner, Selected representatives of the Indiana State Board of Health have 
reviewed and endorsed the proposed two-year pollution control technology. 

The General Assembly of Indiana prescribed this mandatory certification in 
an Act passed in I967,,, as of 1 July 1968, severe penalties were in effect 
for violators, 

T, At the present time, in Indiana, the examination and certification 
of water V70rks operators is voluntary. Only 83 out of 593 communities now 
have certified operators working in their water plants,* Although Purdue 
University has offered related upgrading courses and seminars for 20 years, 
only 200 water works operators have been certified since 1959* The certifi- 
cation program is administered by a committee of the, Indiana Section - . 
American Water Works Association,,, the members of this committee who have 
reviewed the proposed two-year pollution control technology program have 
endorsed it. There are current efforts to enact legislation which would 
require that each water works plant supervisor be certified in the future. 



The reported salaries for water works personnel was the lowest of the five 
organizational groups surveyed. Undoubtedly there is a relationship between 
certification and salary level. 
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8. Although competency of water works and wastewater plant operators 
and supervisors may novr he ascertained through current examination and 
certification procedures, such is not yet the case for air pollution, solid 
waste disposal, sanitation or other environmental control technicians. 

However, standards and operating regulations are being developed and applied 
progressively in these fields as ■^rell. It is believed that in time, further 
identification of responsibilities and the examination and certification 
requirements for personnel will be accomplished, 

2,. It is also concluded that the objectives of a pollution control 
technology program must include student capabilities to meet the academic 
requirements for certification and/ or satisfactorily complete the examinations 
for related occupations, 

10, Careful follow-up of graduates is needed in order to help evaluate 
the applicability and effectiveness of the courses and experiences provided 
in the curriculum and the competency of the graduates, 

11, It is recogniied that' a. problem may exist in obtaining sufficient 
numbers of students to enroll in a pollution technology curriculum. Scholar- 
ships, present gainful job opportunities in a variety of fields, growing 
future requirements, adequate public relations and effective counseling all 
bear on the solution. Girls as ^rell as boys should be advised of career 
opportunities in the broad fields of environmental control and sanitation, 

12, There is a general awareness of the need to upgrade current personnel 
and to prepare qualified new personnel in subject fields of work. Continuing 
education courses have been offered throughout the state,,, there is a 
substantial need for offering short courses, seminars and work shops in 
wastewater treatment, waste disposal, water treatment and air pollution. 

Most of these needs are in Central and Morthern Indiana (in the major 
metropolitan areas), 

13, Provisions have been made for special student membership in the 
Indiana Chapter of the American \7ater Works Association and provisions for 
student membership are under consideration by the Indiana Vfater Pollution 
Control Association, 

14, There are ciirrent offerings of scholarships by the National Sanita- 
tion Foundation to support teachers in training in environmental control 
subjects. Assistance to faculty members may be possible at both regional 
campuses and the Lafayette campus - either in technical fields or in pro- 
fessional education, 

a- Use of advisory committees and special consultants will undoubtedly 
result in support and other benefits to the pollution control technology 
program, 

A/. V. 

VvTvtrV 

Special Note : In a study by the U, S, Department of Interior it was reported 

that 50,000 persons are employed nationally as plant operator assistants and 
in maintenance of sewerage systems,^ Indiana’s pro-rata share (based on 
2 , 5 ^ of national population) would be 1,250 assistant operators and main- 
tenance men. Assuming a 15^ attrition rate, this would mean approximately 
175 new assistant operators and maintenance men are needed annually in 
Indiana sewerage plants. These men would benefit greatly from planned 
on-the-job training supplemented by appropriate vocational-technical training 
courses. The use of correspondence courses should also be considered. 
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28. Recommendations. — 



1, It is recommended that this study he used to stimulate the 
recrurtment of students into the disciplines of engineering, physical and 
life sciences as relate to air and irater pollution control, environmental 
control, water resources, sanitation and allied fields. The numher of 
current joh vacancies and growing projected requirements offer considerable 
opportunities to qualified applicants, 

2, VJherever feasible in the educational preparation of engineers and 
other"professionals in the physical or life sciences, adequate counseling 
should be provided and courses should be designed to embrace the pollution 
control, sanitation, and allied aspects, 

3* It is recommended that Furdue University offer a two-year associate- 
degree pollution control technology program, and the curriculum proposed 
(Appendix VIII ) be used as a CL;i.de,. 

(Note: Due to the expertise and facilities available, pilot courses 

can be developed at the Lafayette Campus - and the complete program 
can then be initiated in the Northwest Section of Indiana and at 
Indianapolis where the greatest needs exist, ) 

It is recommended that arrangements be made with community water 
and wastewater treatment, and industry pollution control plants, to use 
their facilities for field trips and training purposes to the maximum extent 
feasible. Summer employment for students in these plants should also be 
arranged. 



Attempts should be made to aquire funds for scholarships for 
pollution control technology program students, 

6, Opportunities to attend courses in the pollution control curriculum 
should also be provided to people already working in the field who need 
additional training, 

7, The competence of graduates on the job and their career progress, 
as well as the applicability and effectivness of the courses and experiences 
provided in the curriculum should be ascertained throu^ follo^7-up surveys 
and studies. 

8, It is recommended that the data in this study be used by officials 
to raise the level of pay for technicians in pollution control jobs where 
comparisons reveal particularly low levels, 

2* The extent of high school seniors’ interests in careers in pollution 
control should be ascertained by an analysis of the results of the Indiana 
Vocational Technical College survey now being conducted, , 
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10« An advisory committee for the proposed two-year pollution control 
technology curriculum should he formed to assist in the planning, implementa- 
tion and needed continuing support of the curriculum and in the recruitment 
of q.ualified students, 

ii’ Short courses, seminars, and work shops should he offered in the 
fields of wastewater treatment, solid waste disposal (industry and sanitary), 
water treatment, and air pollution. The operators and technicians in the 
Central and northern Regions of Indiana (in the major metropolitan areas) 
have the greatest recLuiremsnts, Night and correspondence courses should he 
presented. 



i.?« vacancy, projected rec\irring annual req.id.rements and 

materials presented in this study should he used to: 

^ ..a,: .I;'.v.ic?te the current and- growing opportunities in subject 
fields, (to potential students *•’ hoth hoys and girls, counselors, 
parents, educators, industrialists, business men, and others). 

h. Justify the development of the curriculum and the acquisition 
of ref'O'urces ’nee ^sraixfor procjrcei^ implementation, 

c- provide impetus to the further development and applications of 
examinations and certification of technicians in -water, poliution, 
waste, and environmental control fields, 

d. Encourage members of industrial firms, businesses, civic 
organizations, government and educational offices to support and 
expand efforts to improve water resources and sanitation and in 
the abatement of pollution, to take positive action to recruit and 
help prepare qualified personnel in related fields, and to advise 
the public in related matters. 



13/» It is recommended that the offerings by the National Sanitation 
Foundation to help support teachers in training who will teach in environ- 
mental control programs he exploited. 

Planning for and development of on-hhe-joh training guides and 
vocational-technical covcscs for plant operator and maintenance assistants 
should he accomplished and made available throughout the state. Corres- 
pondence courses may offer good possibilities, 

15 , It is recommended that efforts continue to provide specialized 
and supplemental courses related to pollution, environmental control and 
sanitation for students enrolled in the Schools of Engineering and School 
of Science, as well as at Graduate School level. The large and growing 
career opportunities in these fields and in related research should be 
pointed up in counseling students. 
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Letter from M, T, B. Evans, State Conservationist, U.S. Dept, 
of Agriculture, Soil Conservation Service, 311 W, Washington 
Street, Indianapolis, Indiana, December 17 , I968, 

Graduate Training in Air Pollution Control, memorandum from 
Dr, D. L. Brenchley, School of Civil Engineering, Purdue 
Univ,, 31 January 19 ^ 9 • 

"Your Career in Sanitary Engineering - Toward A Healthier 
World," Public Health Service Publication Ho, 379 . U.S, 

Dept, of Health, Education and Welfare, Public Health Service 

P. 7. 

Letter and Enclosures from Mr, John Reddington, National 
Sanitation Foundation, 2355 West Stadium Blvd,, Ann Arbor, 
Michigan li- 8 l 06 , September 20 , I968, 

Criteria for Technician Education, A Suggested Guide, 
OE-80056; U.S, Dept, of Health, Education and VTelfare, 

Office of Education, November I968, p, 58, 
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12 . 

13. 

14. 

15. 

16. 

IT. 

18 . 

19. 

20 . 

21 . 

22 . 
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Purdue University Placement Service Report, ’’Accepted Salaries 
of Graduates - 1968 ." 

Pollution Abatement Technology, based on information provided 
by Belva L. Jensen, Chairman, Biology Dept., Charles County 
Community College, LaPlata, ^feiryland. Water and Sewage Works,. 
January I 969 , pp. 20-22. 

The American Registry of Radiologic Technologists. Executive 
Director, R. C. McGowan (i^T), 2600 Wayzata Blvd,, 

Minneapolis, Minnesota. 55405. 

The Certification of Engineering Technicians, Institute for 
the Certification of Engineering Technicians. (Sponsored by 
the National Society of Professional Engineers) 2029 K Street, 
W.W., Washington, D.C, 20006. 

The American Society of Radiologic Technologists. Executive 
Secretary, G. J* Eilert (rt), 53T So. Main Street, Fond du 
Lac, VJisconsin 54935. 

The American Society of Certified Engineering Technicians. 
ASCET Information Center, P.O. Box 40230, Everman, Texas T6 i40. 

Chapter 273. Acts 196? - Indiana (S.234) approved March 11, 
1967 , Sec. 6. 

Ibid . . Introductory paragraph. 

An Environment Fit for People, by Raymond F. Dasmann, Public 
Affairs Pamphlet No. 421, The Public Affairs Committee, 38 I 
Parke Avenue, South, New York IOOI 6 , p. 1. 

"Teacher-Training Scholarships", November 1, I 968 , National 
Sanitation Foundation, P,0. Box 1468, 2355 West Stadium 
Blvd., Ann Arbor, Michigan 48l06; Mr. John Reddington, 

Project Director. 

Criteria for Technician Education. 0 £. cit. pp, I 8 -I 9 . 
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Purdue University 

SCHOOL OF TECHNOLOGY 
LAFAYETTE. INDIANA 47907 

Appendix II 



OFFICE OF MANPOWER STUDIES 



May 15, 1968 

Suirey Package 

Letter of Transmittal, Questionnaire, Proposed Pollution 
Control Curriculum, and Occupational Descriptions. 



Dear Sin 

The matters of air and water pollution, liquid & solid ^ 
waste disposal, and water supply & resources are of increasing 
importance and seriousness. Properly trained people are^ re- 
quired in growing numbers to harKlIe the many problems in 
these fields. 

Purdue University is anxious to help meet the related 
educational needs. To do this, we need information concerning 
manpower requirements and opinions on the adequacy of educatiorKil 
programs: we hope you can help us. 

The attached survey has been designed to obtain selected man- 
power data, such as numbers employed and future needs - and asks 
for your judgements on a propos^ 2-year college-level associate 
degree educational program for pollution control technicians. The 
survey has been reviewed by the members of the Indiana Manufactwer's 
Association Air and Water Pollution Control Committee and professions 

in water supply. 

Working together, we may be able to prepare qualified people 
to help cope with these serious problems. Will you please fill out 
this survey and return it in the enclosed envelope at your earliest 
convenience? 

Many thanks I 

Sincerely yours. 



and Associate Professor 

JPLct 





Attachments 
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. WAHER RESOURCES and 
PGLUniQN COREROL (CECHHOLOGST 
MAMBOW^ SUB^ 



HLease return to Brof. J» P* Ilsack 

Purdue University School of Technology 
Laf&yette, Indiana i4-7907 



Neme 



Title 



Sim o r 

Organization 

Address 



Nimher of employees in 
your local fl m 



Occupation* 


Runiber New 
Enjoyed 
in each 
Occupation 


Actional 

Staff 

Needed 

Ncnr 


Estimated xnnft)er needed 
frem outside sources to 
HU vacancies end new 
jobs for next five years 


ElOFBSSZQKD\L CATEGOR^Bachelo 

maiiiEEBs 

Saaitexy 

Snsineers(Cleneralj 


r or Higher 3 

i 


[>egree) 




Water Supply 
Engineers 


^ - ■ 

1 

1 


i 

1 


1 


WSutevater Treatment 
Engineers 








Air Pollution Control 
Engineers 








Solid waste disposal 
Engineers 








Radiological Bcotection 
Eagineers 


* 






Eydmulle 

Engineers 








Other SngineersCldentify)** 
















IHXSICAL OR IISE SCIERTZSTS (Re 
Bacteriologists 

# ^ 


elated to Wat 


er Resources 

] 


A Pollution Control) 


Bdologists 








Chendsts 








Industrial 

Ryglenists 








Other Setentlats(ldentify) 










M ^ ^ ^ ^ J 




• 



«»Related to Water Resources and Pollution Control. 
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- 2 - 



Occupation* 



Air Pollution Control 
Technician 



Number Now 
Employed 
in each 
Occupation 



Additional 


Estimated Number Needed 


Staff 


from outside sources to 


Needed 


fill vacancies and new 


Now 


johs for next five years 
crr»p#3. .P-veat» Collecre ProfiTai 




1 . 



3. 



Proposed Pollution Control College Program 

Would sou be Interested in employing graduates of a tvro-ye^ 
program for Technicians such as outlined on the following pagetYes__K 



2, If yes, how many per year, or how frequently?^ 



What do you estimate would he their starting monthly salaiy? 
Any comments on the adequacy of the proposed curriculum? 





(Use hack of ^eet if necessary) 

^Eroposed curriculum and occupational definitions are attached; they need not he 
returned with completed survey* 

**Related to Water Resources and Pollution Control* 



T V 
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Cchcol of Technolo2;y 

Purdue University 



Dr. Harvey Wilke 

Professor of Sanitary Engineering 
Purdue University, Lafayette, Ind. 



POLLUTION COMTHOL TECHNOLOGY (Proposed Program) 



The Pollution Control Technology Program is being planned in response to the 
rising concerns '^fith problems of pollution in the control of liquid, gaseous, and 
solid wastes. This program of study is designed to prepare students for employ- 
ment as technicians in vater and waste\/ater treatment plants, governmental pollu- 
tion control agencies, industrial pollution control, water supply, water resources, 
engineering consulting firms, city engineering offices, and related activities. 



Emphasis is placed upon the technician’s role in pollution control functions, 
utility distribution and collection system layout, surveys, and sampling and 
testing procedures. Appropriate courses are taken in mathematics; physical, 
chemical and biological sciences, and fundamental engineering practices. Courses 
are included which deal with communications and human relations factors. 



Students accepted in this 2 
i/ho are interested in and capab? 



program of study are high school graduates 
)llege level work. 



M] YEAR 



(1st Semester) 
Course No. Title 



Creu 



Course No. 



(2nd Semester) 
Title 



Credit 



CET XXX 



CET 10^4- 
CHEM 119 
ENGL 101 
MATH 15LA 



I4ET 100 



Introduction to 
Pollution Control 
Elementary Surveying 
General Chemistry 
English Composition 
College Algebra and 
Trigonometry 
Slide Rules & Calcu- 
lations 



2 

3 

k 

3 



EG 110 
CET 209 



3 



SOC 100 
BIO 220A 



GNT 136 



Drafting Fundamentals 
Land Surveying and 
Sub-Division or Elective*^ 3 
Introduction to Sociology 3 
Introduction to 
Microbiology ^ 

Riysics: Mechanics & Heat h 



17 



18 



SOPHOMORE YEAR 



CET XXX 



CET XXX 
CET 253 
SPE 114 
GNT 176 



(3rd Semester) 

Sanitary Chemistry 
and Biology 4 

Water Supply Operations 4 
Hydraulics 8s Drainage 3 
Principles of Speech 3 
Physics: Electricity, 
Sound and Light 



CET XXX 
CET XXX 
CET XXX 
CET XXX 



GNT 220 



4 

1 ^ 



(4th Semester) 

Air Pollution Control 
Solid Waste Disposal 
Waste^'/ater Treatment 
Specifications, Con- 
tracts and Estimating 
Technical Report Writing 
Elective* 



3 
2 

4 



3 

3 

3 

1^ 



*Possible Electives: 
Course No. Title 



Credit 



Course No. 



Title 



Credit 



CHEM 110 
ECON 210 

IS 152 



IS 268 



Qualitative Analysis 4 
Principles of Econoricc 3 • 
Human Relations in 
Industry 3 

Elements of Law 3 



MATH 223 A Differential Calculus 
MATH 224 a Integral Calculus 
PSY 120 Elementary Psychology 
GEOS 230 Survey of Meteorology 



3 

3 

3 

3 



Note: CET is Civil Engineering Technology 
GNT is General Studies Technology 









\ 

‘4 



EG is Engineering Graphics 

MET is Mechanical Engineering Technology 



1 May 1968 



o 

ERIC 



Apisendix II (continued) 

PROFESS TOISIAL CATEGORY 
ENGINEERS OCCUPATIONS Related to 

Air and Water Pollution. Wastewater, Solid Wastes, 

Water Resources and Radiological Management 

1 . SANITARY ENGINEER - Protects and promotes ^ts 

inventing, designing, appraising, managing engineer ^ P ^ 
which improve physical environmental conditions, 

damage to the public health by investigating and ^ 

engineering works (and other projects) which ^ 

faulty. As a Sewage Disposal Engineer, aetermines 
loads within assimilative capacity of stream 

quality standards, and computes stream flow needed to assimila 
waste loads following varying degrees ot treatment. 

2 . WATER SUPPLY ENGINEER “ Designs and oversees costs 

operations of water WplY plants and systems. Estimates costs 

of projects and prepares specifications for ^edi- 

ials. Is competent in areas such as chemical . v 

mentation, ra|id sand filtration, water softening ' 

taste and odor removal, iron removal, floridation, and chlori 

nation . 

WASTSWATER TREATMENT ENGINEER - Designs and oversees construction 
and operations - of wastewater disposal system. Estimates cost of 
projects and prepares specifications for and materials. 

hrLts installation of screens, grit t 

sludge tanks, digesters, filtration devices, and other equipment 

to treat and dispose of wastewater . 

4 . AIR POLLUTION CONTROL ENGINEER - Assists with 

the air by scimpling, testing, and designing facilities q P 

ments that in^rove the environment of man. Ensures compliance 
with ordinance requirements and regulations. 

5. .c;nUT n waste DISPOSAL ENGINEER - Designs and oversees 

and operation of waste disposal plants and ^ 

costs of projects and prepares specifications for 

materials. Is competent in areas such as incineration; ^ 

land fill? composting? demolition of buildings? and the handling, 
burial or disposal of poisonous or radioactive materials. 

6. RADIOLOGICAT. PROTECTION ENGINEER - Is responsible fot the monitor- 
ing of sources of radioactivity that stated 

harmful to mankind. May sample, test, and design necessary rel 

facilities and equipments. 

7 . HYDRAULIC ENGINEER - Designs and oversees construction 

irrigation, and navigation projects for control ^ /®nd 

Computes and estimates rates of water flow. w2ter 

size of equipment used in -transporting water and converting wate 

DOwer into electricity. Stabilizes streams or open waters by 
dredging, digging cutoffs, placing jetties, and constructing evees. 
Designs and builds artificial channels, conduits, and mains to 

transport and distribute water, and plans “®"Lives 

adequate storage water for projected demands, plans , ' 

and booster stations to obtain proper water pressure at all levels. 
May build laboratory models to study construction ana flow 
problems . 



(over) 



PROFESSIONAL CATEGORY (continued) 



PHYSICAL AND LIFE SCIENTISTS 



BACTERIOLOGIST ( Microbiologist ) - Studies growth, structure, 
development, and characteristics of bacteria and other micro"’ 
organisms. Identifies, isolates and makes cultures of micro- 
organisms under controlled conditions? observes their action 
upon living tissues of plants, higher animals, fish, etc. and 
on other micro-organisms and on dead organic matter. Makes 
chemical analyses of acids, alcohols and enzymes produced by 
bacteria or other micro-organisms.... ( includes Industrial. 
Bacteriologist who, for example, is concerned with fermentation 
processes, determines best methods of using micro-orgamisms to 
reduce organic industrial waste to useful substances, tests for 
means and materials inhibiting growth of micro-organisms causing 
deterioration of ^^rganic origii^ products.) 



BIOLOGIST - Studies origin, relationship, development, anatomy, 
function, and basic principles of plant and animal life. 

(Includes Aguatic Biologist who studies plants and animals 
living in water and environmental conditions affecting them? 
e.g. water temperature, acidity, light, oxygen content and other 
physical conditions. Also includes Cvtologist , who studies 
plant and animal cells, structures, reproduction, growth, atypical 
or malignant changes, and the influences of physical or chemical 
factors . ) 



CHEMIST ( Pollution Control ) - Performs non-routine qualitative^ 
and quantitative chemical analyses. Conducts laboratory experi- 
ments to develop or evaluate new analytical methods and/or 
products for pollution control. Uses instrumentation such as 
Infrared Spectrometry, Gas Chromotography and Atomic Absorption 
Spectrophotometry. Advises other disciplines by interpreting 
analytical data and writing technical reports. Directs the 
performance of routine analytical work. May be classified under 
the following general fields: Analytical, Inorganic, or 

Organic . 



INDUSTRIAL HYGIENIST - Conducts health programs to eliminate or 
control occupational health hazards and diseases. Collects 
samples of dust, gases, vapors and other potentially toxic 
materials for analysis. Investigates ventilation, exhaust 
equipment, sound level, lighting, and other conditions which may 
affect health. Conducts radiological evaluations and recommends 
measures to assure employee protection. May work with others 
to institute control and remedial measures for hazardous con- 
ditions and equipment. Prepares reports and makes recommenda- 
tions for control and correction of hazards. 
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Ty;r.HNTCIAN CATEGORY * 
OCCUPATIONAL DEFINITIONS FOR 



POLLUTION CONTROL. VfATER RESO URCES 

AND 

SOLID WASTE DISPOSAL PERSONNEL 



AIR POLLUTION CONTROI» TECHNICIAN 

Collects air samples for routine monitoring, for special^studies 
and to ensure compliance with regulations. Installs, 
tains, and repairs sampling equipment. ® 

quantitative tests on samples. Operates, maintains, services, 
repairs miscellaneous air pollution control equipment . Prepare 
reports of special studies and keeps records of activities. 



ENGINEERING AIDE. HYDRAULIC (Technician level) 

Aids the Hydraulic Engineer in the design and construction of 
power, irrigation and navigation projects for control and «se of 
water. Performs the routine tasks involved including the building 
of laboratory models and the study of operation and maintenance 

problems • 



INDUSTRIAL WASTE TECHNICIAN OR INSPECTOR 

Inspects industrial wastes collection and disposal facilities 
Investigates sources of industrial wastes to ensure conformance 
with ordinance and permit requirements. Collects 
industrial plants, drainage systems and the treatment facility. 
Makes laboratory determination on samples. Compiles 
investigations and findings and recommends actions needed. May 
assist in operating, maintaining, and servicing industria 
treatment facilities. 



SANITARIAN (Technician level) 

Plans, develops, and executes environmental health programs. 
Enforces regulations concerned v^'it'h food processing and serving, 
collection and disposal of solid wastes, sewage treatment and 
disposal, plumbing, recreational areas, air pollution ana 

radiation . 



^Normally has an educational level and/or experience the equivalent 
to an accredited two year college (Associate Degree) type program. 



(over) 



technician CR‘fSGQRY (continued) 



SOLID WASTE DISPOSAI ^ TECHNICIAN 

collects solid waste samples and conducts quali^^^ 

quantitative laboratory and techniques of 

collection route studies, ^dvrses on methods and^^ 

collection operations* Mak^s op « records of collec- 

tiveness of the disposal me„hod. i ^eoorts of special studies 
tion and disposal data and prepares reports or special 



WASTSWATER TREATMENT PIAN T TECHNICIAN 

Makes laboratory determinations to con tro l pj®®^®”^cSlects 
cesses in the operation of wastewater treatment piam 

wastewater samples for preventive maintenance tasks. 



Supervises men engaged in installing, maintaining, 

„a ssiss 

-These may include Pipes, valves, hydrants. ' 

5;sS”‘iSrt:.“LKas «trSh.r aixiiti.. »i» 

street and highway departments. 



WATER t reatmen t techn ician 

in thf 5-atlr of 

tasks.^^_ 

duties. Maintains operational records. 
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SURVEY RETURNS DISTRIBUTION by ITOSTRY GROUPS for the 
IMDIAM MAI^TUFACTURERS ASSOCIATION RESPOUSE 



Manufacturing 
Industry Group 


Eumber of 
Firms 

Responding 


Number 
Employed 
in Firms 
Responding 


Total 
Niamber 
Employed 
in State 


Percent of 
Total State 
Industry Group 
Represented 


Ordnance & Accessories 


1 


7,500 


18,489 


40.65^ 


Food & Kindred Products 


kj 


9,438 


43,067 


21.9 


Textile Mill Products 


1 


235 


671 


35.0 


Apparel & Fabrics Pro- 
ducts 


3 


315 


13,993 


2.3 


Lumber & Wood Products, 
(Ex. Furn.) 


13 


1,130 


11,148 


10.1 


Furniture & Fixtures 


17 


4,584 


24,811 


18.5 


Paper & Allied Products 


13 


1,791 


15,145 


11.8 


Printing, Publishing, & 
Allied Industries 


8 


4,099 


27,205 


15.1 


Chemicals & Allied Pro- 
ducts 


17 


14,377 


26,809 


53.6 


Petroleum Refining & 
Allied industries 


3 


4,700 


7,094 


66.3 


Rubber & Mi sc. Plastic 
Products 


24 


11,320 


30,261 


37.4 


Leather & Leather Pro- 
ducts 


1 


75 


2,597 


2.9 


Stone, Clay, Glass, & 
Concrete Products 


18 


10,680 


25,261 


42.3 


Primary Metal Industries 


38 


64, 545 


110,427 


58.5 


Fabricated Metal Products, 
etc. 


63 


11,494 


53,225 


21.6 


Ifechinery, Except Elec. 


66 


16,538 


67,265 


24.6 


Elec. Mach., Equip. & 
Supplies 


35 


35,942 


124,219 


28.9 


Transportation Equipment 


ho 


95,700 


100,251 


95.5 


Professional & Scientific 
Products, Industries 


5 


1,702 


5,997 


28.4 


Misc. Manufacturing Indus. 


7 


6 T 7 


9,844 


6.9 


Other 


o. 


3,750 


4,107 


91.3 


TOTALS 


421 


300, 592 


718,136 


*n. 9 St 
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AMTJAL RECURRING MAHFOVffiR muIREMEMTS l>y MEMBERS of 
SPECIFIC ORGANIZATIOKAL GROUPS 

Table 1 - ATOVL RECURRING REQUIREMENTS for ENGINEERS 



Engineering Occupational 
Fields 


Representative firm membership in; 






IMA^ 


I 2 ^ 

i AWWA 1 

1 . ; 


j 

IWPCA^ i 


Gov. L 
Agencies^ 


■Colleges and- 
1 Universities^ 


Total 


Air Pollution Control 


18 


i 2 i 
1 1 


0 


; 4 


1 1 


25 


Sanitary 


3 


1 3 1 

t ; 


6 


7 


1 1 

t 


20 


Wastewater Treatment 


9 


1 1 

1 5 i 

• t 

t j 


3 


0 


1 0 

1 

1 

1 1 

: 

} 


17 


Hydraulic 


1 


1 1 i 

I i 


1 


10 


14 


Water Supply 


2 


i : 1 

X JL 1 

: 
$ 


4 


0 


{ 

1 1 

t 


9 


Other 


6 


0 


1 


1 1 

% 

t 


9 


Solid Waste Disposal 


2 


‘ 1 1 

i ^ i 

\ 1 


0 


2 


i 0 

1 


8 


Architectural 


0 


1 1 

! 0 i 

i 1 


4 


0 


i 0 

1 

\ 

1 0 

i 

] 


4 


Mechanical 


3 


1 ° 1 


0 


0 


3 


Radiological Protection 


1 


1 ' 1 
I f 

0 i 

5 ; 


0 

i 


0 

F 


1 0 
t 


2 


Water Resources Planning 


0 


0 


1 


! 1 

j 


2 


Chemical 


2 


I 1 

1 0 i 

1 1 


0 


0 


1 0 
1 
s 


2 


Civil 


0 


i 0 i 
: ! 

‘ T 


0 


1 1 


» 


1 


TOTALS 


46 


1 ^9 I 


18 

j 


29 


i 4 

t 

t 

i 


ll6 



1, Indiana Manufacturers Association 

2, Indiana Section - American Water Works Association 
3* Indiana Water Pollution Control Association 

4, State and Federal Government and Educational Institutions in Indiana, 
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ANNUAL RECURRING MANPOVJER REP^JIREMENTS -by MEMBERS of 
SPECIFIC ORGANIZATIONAL GROWS 



Table 2 - ANNUAL RECURRING RE(^UIREMENTS for PROFESSIONALS in 
PHYSICAL and LIFE SCIENCES 



Field of 
Science 




Representative 


firm membership in: 








J : 


X 

i 


Gov, j 


Colleges and 






IMA 


1 AWWA i 

\ : 


INPCA 1 

i 


Agencies 1 

X 

X 


Universities 


Total 


Bacteriologists 


0 


j X 

i 1 i 

j \ 


1 

1 I 

I 


X 

X 

1 1 
X 
X 


0 


3 


Biologists 


1 


! ° I 


0 i 

i 


6 1 

j 


2 


9 


Chemists 


9 


! 1 
1 3 1 


3 1 


4 i 

X 


0 


19 


Industrial Hygienists 


1 


• t 

1 1 1 
X • 


1 

X 

1 i 

J 


° 1 


0 


3 


Other Scientists 


0 


1 0. 1 
i 1 

i i 


0 1 

I 

X 


1 

i 

X 

X 


8 


53 



11 



56 



10 



8T 



TOTALS 
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ATOAL RECIJRRING MANPOVJER REQUIREMENTS by MEMBERS of 
SPECIFIC ORGANIZATIONAL GROUPS 



Table 3 - ANNUAL RECURRING REQUIREMENTS for TECHNICIANS 
(ENGINEERING and SCIENCE) 



Technicians 

Fields 



Representative firm membership in: 





IMA 1 


Am 


j 1 

ilWPCA 1 


Gov. j 

Agencies 


Colleges and 
Universities 


Total 


Air Pollution Control 


t 

8 1 


1 


; i 

1 1 

i 1 1 

1 j 


. 1 

1 ! 


0 


14 


Engineering Aide 
(Hydraulic ) 


\ 

3 


2 


1 1 i 

i i 


j 

I 20 ! 

i 1 


1 


2T 


Industrial Waste 


3 j 


1 2 


1 ^ 1 


I i 

I " 1 


0 


8 


Sanitarian 


1 1 


2 


: : 

i 1 1 

i i 


0 1 

1 j 


0 


4 


Solid Waste Disposal 


1 1 

j 


2 


: 3 

1 ^ ! 


3 


I 1 

1 


7 


Wastewater Treatment 


6 i 

: 


I 8 

[ 


i i 

1 2 1 
i i 


1 if 

i i 

1 


0 

1 


20 


Water and Se^rage System 
Supervisor 


j 

1 


1 

8 


Il3 1 
1 ! 


\ 3 

1 1 

i 

f i 

1 3 1 

i 1 


1 

0 

I 


CVJ 


Water Treatment 


i 

4 1 


E 

1 8 


5 i 

1 3 


^ 1 i 


0 


16 


Other 


si 


1 a 

1 


\ \ 
1 2 


1 * 1 

1 25 

i 


\ 

\ 

6 

i 


• 38 * 


TOTALS 


30 1 


35 


1 24 

i 


62 

i 


1 8 

1 


159 



Includes 18 soil conseivation service technicians, see Section 10 for 
discussion. 
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SUMMARY of SURVEY RESPONSE FROM GOVERMMEMT AGENCIES and UNIVERSITIES 



Table 1 - EWGIKEERS 





I j 

1 Wow ! Vacancies 

Employed | Wow 


1 ' ••! f 

: * i; 

i Vacancies | 

1 Wext 5 Years 1 

i 1 


Engineering 
Occupational Field 


Agencies 

Universities 

Total 


Agencies 

Universities 

Total 


Agencies 

Universities 

Total 

Total Needed 
Next Five 
Years 


1, Sanitary 


36 7 43 


i 13 13 


p- ! r 

1 24 2 26 1 39 


2, W&ter Supplies 


5 4 9 


i 1 1 

t 


I 22 4 I 5 


3. Wastewater Treatment 


3 3 


1 1 ^ 


1 1 1 2 


Air Pollution 


2 2k 


819 


J 

12 2 l4 1 23 


5. Solid Wastes Disposal 


2 2 


2 2 


81 9 1 11 


i 6 , Radiological Protection 


12 3 


123 i 


- — — ' i 

32 11 3 


7. Hydraulic 


83 10 93 


16 1 17 


35 2 37 1 54 


8. Civil 


1 1 




1 1 1 1 


9. Industrial Hygiene 


3 3 


k h 


1 

6 6 1 10 


10, Water Resources Planner 


23 23 


3 3 


7 7 1 10 

1 


11. Systems 


1 1 


1 1 


1 1 1 2 


12, Air Photo Interpreter 


2 2 




j 


13. Soils 


2 2 




i 1 

1 111. 

1 i ’ ‘ ' 


1 TOIALS 1x54 35 18<? 

' i 

^ f j 


47 7 54 


: 1 

97 13 110 l64 

s 

1 
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SUMMARY of SURVEY RESPONSE FROM QOVERMENT AGENCIES and UNIVERSITIES 



Table 2 - LIFE SCIENTISTS 



1 

1 

1 

2 

t 

j * - 


Wow 

Employed 


1 Vacancies 
j Now 


1 Viacancies 
1 Next 5 Years 


Total Needed 
Next Five 
Years 


I 

1 

2 
2 

i 

1 Life Scientists 

i 

> 

i 

\ 

\ 


Agencies 

Universities 

Total 

1 


i 

1 

Agencies 

Universities 

Total 


Agencies 

1 

Universities 

i 

Total 


1 1, Aquatic Biologist 


3 9 12 


6 1 r ; 


1 5 1 6 

2 


13 


1 

j 2. Fishery Bacteriologist 






1 

t 


0 


j 3. Fish Culturist 


4 4 




2 2 


2 


t 

1 4, Fish Management 

1 


12 1 13 


112 


3 3 


5 


j 5. Forester - Watershed | 

1 Management j 

1 2 


5 9 


213 


12 12 


15 


1 6, Microbiologist - Water 


1 T 8 


1 1 


325 


6 


j 7* Wildlife Biologist 
2 


43 9 52 ' i 


3 3 


5 5 


8 


1 8, Sanitarian 


23 23 




18 18 


1 18 


1 9» Radiological Physicist 


1 1 


22 22 

i 


1 1 


23 


jlO, Botanist 
2 


1 1 


2 

i 






jll. Plant Physiologist 

1 . ^ 


2 2 


J 

i 

1 


1 ' ' 




il2. Plant Ecologist 


5 5 


i 

1 

2 

J 




1 

|13. Parasitologist 


2 2 


! 

j 




|l4. Medical Entomologist 


1 1 


! 

i 




! 

P-5. Limnologist | i i 


i 

1 1 

1 




|l6. Algaologist j 


1 ^ ^ 


1 


1 i t 

p-7. Biologist 1 7 7 i 

! 1 i 


2 

1 1 1 22 


3 


1 TOTALS I 93 48 l4l 1 

1 i i 

^ ^ " - r - - , 


35 4 39 U 9 6 55 

t 

i ‘ 

■ , ■ ^ > ■ 


91^ 



^9 



Appendix V (continued) 

SUMMARY of SURVEY RESPONSE FROM GOVERCTMT AGENCIES and UNIVERSITIES 



Table 3 - PHYSICAL SCIENTISTS 



; 

j 

j 


Nc«i 

ESmployed 


: 

1 

Vacancies 1 
Now 


1 

No, Needed 1 
Next 5 Years j 


Total Needed 
Next Five 
Years 

• 


Physical Scientists 

1 

\ ; 

■ : 


Agencies 

1 

Universities 

Total 


Agencies 

Universities 

1 

Total 

1 


Agencies 

Universities 

Total 


1, Chemist - Water 


15 19 1 


1 5 1 -6 


9 1 10 


16 


2, Climatologist 


1 T 8 ] 

1 


1 3 3 

r 


358 


11 


3, Oceanographer | 

.... 1 


4 if I 

] 


1 1 

j 


0 k h 


1 5 


k. Hydrologist 


k if 


718 


6 6 


14 


5. Hydrogeologist 


11 7 


1 


3 1 h 


4 1 


6 , Soil 8 c VJater Conserv, 


134 5 139 


1 5 

1 19 2 21 i 98 ^ 102 

1 » , -■) 


123 


J, Soil Scientist -Physical 


1 T 8 i 


j 1 1 


1 k 3 


6 


8, Soil Scientist-Agrogeol, 


27 7 3^ 


13 3 6 

j 


19 3 22 


28 


9. Meteorologist 


7 7 


1 1 1 


k h 


5 


10, Bacteriologist 


3. 3 i 3 3 

1 . . _ 


3 3 


6 


11, Chemist - Air 


2 all 1 

i 


3 3 


4 


12, Chemist - Radiological 
Health 


— : 
t 

\ 

2 2 1 

t 


2 2 


2 


13, Chemist - Industrial 
Hygiene 


2 2 


I 

i 


2 2 


2 


l4. Engineering Geologist 


1 3 3 

: 


1 1 1 

: 


2 2 


3 


! ■ ‘ 

15, Physical Geographer 


! 

j 

: 


! 

I 1 1 


1 1 


2 


TOTALS 


i 

I 205 ^8 253 


^ - 

1 4o 13 53 

! 

i 


151 27 178 


231 
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AT>x>endiy. V (continued) 

SUMMARY of SURVEY RESPONSE FROM GOVERMMENT AGENCIES and UNIVERSITIES 



Table k - SOCIAL SCIENTISTS 



- - J 


1 

\ 

t 

• 

1 


Row 1 

: 

Employed i 


Vacancies 1 
Now 


No, Needed 
Next Five Years 


1 ■ ' ‘ i 

■ 

:! 

1 

Social Scientists | 

i 

: 


Agencies 

Universities 

Total 


Agencies 

Universities 

Total 


Agencies 

Universities 

Total 


Total Needed 
Next Five 
Years 


1, Economist - Water 
Resource 


} 

ro 

ON 


3 . * 1 

t 




9 


: 2 , Other Social Scientists 1 
TJi^anology and | 

Sociologists I 


i I 

1 11 

1 2 2 1 


1 33 

: 


1 1 
1 1 


1 

2 


3, Land Use Geographer 


\ 

\ 

\ 


1 — 1 
H 


1 1 1 


2 


i If, Water Resources Planner I 

■; i 


i 

t 

\ 


1 1 ^ 


3 3 


k : 


1 TOTALS 

1 


\ 

1 

i 

^ 5 9 


1 

15 2 7 

s 


8 3 11 

1 

1 1 


18 1 

t 

1 
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^ 1 ^ 1 ® 5 - engineering, life SCIEHCE. and PHYSICAL SCIENCE TECHNICIANS 





1 No\f Vacancies 

1 Employed Now 


vacancies 
Next Five Years 


TECHNICIAN CATEGORY 
(Associate Science 
Degree — two-year 
College Erograin) 


Agencies 

Universities 

Total 


Agencies 

Universities 

Total 


Agencies 

Universities 

Total 


Total Needed 
Next Five 
Years 


j I. ENGINEERING TECHNICIANS 


i 


j 8 8 


z 

i 

z 

3 

i 

z 

1 

j 12 1 13 

z 


21 


1, Air Pollution Control 
Technician 


1 2 , Engineering Aide 
j Hydraulic 

z 


I 

i 

I 

1 9 ^ 2 96 


i 11 11 


1 

i 

1 

1 89 2 91 

{ 


102 


j 3 . Engineering Aide 
1 Hydrogeologist 


I 

2 2 


i 1 1 


2 13 


4 


1 k. Engineering Aide 
Sanitary 


2 2 4 


12 2 


CO 

H 


10 


5 * Industrial Waste Tech, 
or Inspector 


5 

5 

z 


10 10 


10 


6, Solid Waste Disposal 
Technician 


i ! 

f 

1 1 1 1 1 


12 2 14 


' 15 


7 * Waste Water Treatment 
Plant Technician 


1 1 I 




20 , 20 


20 


8. Water & Sewer Systems 
Supervisor and Tech, 


4 1 5 


8 8 


7 7 


15 


9 # Water Treatment Tech, 


1 1 


z 

z 

1 

z 

1 f 


5 16 


6 


10 , Sanitarian Technician 


1 1 


1 1 j 


^ — n 


2 


11 , Inspector -Water Wells 










12 , Other Engineering Tech, 
General 


2 2 




1 1 


1 


TOTALS 

1 


105 8 113 


32 - 32 


166 8 174 


206 
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SUMMARY of SURVEY RESPONSE FROM GOVERMNT AGENCIES and UNIVERSITIES 



Table 5 - ENGIIilEERING, LIFE SCIENCE, and PHYSICAL SCIENCE TECHNICIANS (ccnt'd) . 





Now j 

Employed ■ 


Vacancies 

Now 


Vacancies 
Next Five Years 


TECHNICIAN CATEGORY 


Agencies 

Universities 

Total 


Agencies 

Universities 

Total 


Agencies 

Universities 

Total 


Total Needed 
Next Five 
Years 


II. LITE SCIENCE TECHNICIANS 




1 1 


j 

1 

: 

: 

I 


1 

1 1 

[ 


1, Aquatic Biologist 
Technician 


2. Fishery Microbiologist 
Technician 






1 

1 

J 

i 


0 

1 

r 


3. Laboratory Technician 
(sanitary Microbiolo- 
gist - Water) 


1 1 


2 2k 


1 

i 

2 1 3 1 

1 


1 ' 
f 

1 T 

f 


TOTALS 


I 111 

! 

t 


2 3 5 : 


1 

*2 1 1 
I ^ ^ 1 


1 1 

1 8 

1 



j'mrnEffiKTcnrBciijra i 

1 TECHKICIAHS \ 


i 

3 

1 2 3 1 

\ 

■ . _ _ 1 


1 CM 


426 


8 


1 

1, Analytical Chemist - | 

Water Technician | 


2, Weather Chart Preparer ! 

(Meteorological Aide) ] 


1 1 

22 ! 

i i 


1 

j 

\ 


1 1 i 


1 


1 

3, Weather Observer j 

(Meteorological Aide ) | 


1 1 
1 


\ 

1 


1 1 1 


1 


k, Hydrographer or 

Meteorological Tech. 


1 ] 
i 

1 1 1 

- - i 


1 i 

i 1 1 

1 

j. _ _ . 


k 1 5 


6 


5* Meteorological Equipment 
Repairer 


j 

1 

I 

1 

1 


i 

I ! 

112 1 

f 


315 


6 


6, Soil and Water Conserva- 
tionist Technician 


lo4 1 105 1 


1 

\ Ik 1 15 1 


70 2 72 


8t 


7, Other Physical Science 
Technicians 


1 

; 1 


1 : 






TOTALS 


lo6 5 11 ?- 


18 2 20 


81 8 89 


109 1 

1 



53 
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COMPARISOM of PROPOSED POLLUTION CONTROL TECHNOLOGY CUBRICULUM 
with ENVIROMENTAL HEALTH and SANITATION CURRICUIA 
In SIX OTHER TWO-YEAR COLLEGES 





Purdue * s 


Other Curricula* (Semester Hours) 




Proposed 

Program 


i 

1 


2 


3 


k 




6 


\ 

1 Average 


Nontechnical 


15 


f 

Ik 

i 


Ih 


Ik 


12 


l6 


1 

22 


1 

15.3 


Sciences 


j 


1 

i 

i 










1 

I 


Ifethematics 


6 1 


1 8 


k 


6 


10 


k 


2 


i 5.7 


Biology 


3 


1 8 


6 


6 


5 


6 


10 6.8 


Chemistry 


8 1 


\ 

\ 

f 


8 


12 




3 


3.8 

6 6.2 


Physics 


8 


10 


6 


3 


8 


k 


Other 


k 




8 




8 




6 


-jtii 


Suh -totals 


29 I 

j 


1 26 

j 


32 


27 


31 


20 


2k 


26.T 


Related Technical 


1 

i 


1 










1 


1 


Drafting 


3 1 


i 2 

j 


1 


k 


k 




1 


2.0 
1 1*3 


Hydraulics 


3 1 


[ 

i 




3 


3 


2 




■ Surveying 


3 i 


1 3 






k 






1.2 


Contracts, etc. 


2 i 


i 3 




3 


2 






1 1-3 


Other 


j 




; 


^ 




3 


k 


-2 I 


I -JUO 


Sub-totals 


11 1 

] 

i 


1 11 

t 


1 


13 


16 


6 


6 1 

3 


i 8.8 

1 


Pollution Control 


I 

1 

] 

3 


[ 

t 










i 


I 


Water and Wastewater 


8 


7 


6 


6 


12 


8 


2 1 


6.8 


Air Pollution 


3 


3 


k 


2 






1 

1 


i 1.5 


Solid Waste Disposal 


2 












3 


1 5-2 


Environmental Health 


2 1 


1 k 


8 


3 


3 


11 


12 1 


6.8 


Other 


1 

3 


i 3 


k 






5 


k 1 2.7 

18 1 17.8 

70 1 X 68.6 

i 


Sub -totals 


J1 \ 




Ui 


22 




15 


-2jt 


TOTALS 


fo 1 

J 


1 68 

; 


69 


65 


Jk 


66 



* 

College and Program Titles: 

1 Hudson Valley Community College^ Troy^ N. Y.j Environmental Health 
Technician 

2 Broome Technical Community College, Binghamton, N, Y. ; Environmental 
Health Technician 

3 Ag. and Tech College, Morrisville, H, Y.j Environmental Health Techni- 
cian 

4 Fayetteville Technical Institute, North Caroliana; Sanitary Engineering 
Technic ian 

5 Milwaukee Technical College; Sanitation Technician 

6 Ferris State College, Big Rapids, Michigan; Environmental Sanitarian 
Assistant 
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EROPOSED ASSOCIATE DEGREE PROGRAM in POLLUTION CONTROL TECHNOLOGY 



OBJECTIVES of the CURRICULUM 



I, With regard to the studen t, the obje ctives of the 

pollution control technology curriculiiia are : 

A, General - To prepare a graduate vho is: 

1, Ready for employment as a technician in a 
variety of pollution control areas; 

2, Capable of productive effort for the employer 
shortly after graduation; 

3, Motivated to remain in contact with the 
changing technology of pollution control; 

4, Capable of meeting the academic reqiiirements 
for certification as a wastewater plant 
operator, water treatment plant operator, 
and as technicians in other pollution control 
areas, (See Appendix VII.) 

B, Technical Ccaapetence - To prepare a person who is 

Imciw conceiving : 

1, Physical, biological, and mathematical 
sciences related to pollution control; 

2, Water and wastewater treatment, solid 
waste disposal, and air pollution control; 

3, Treatment plant operations, sanq>ling and 
laboratory procedures, and the collection 
and recording of data; 

4, Fundamentals of hydraulics, drafting, and 
surveying, 

C, Gen eral Education - To broaden the individual throu^ 

1, Oral and i/ritten communications; 

2, Social sciences; 

3, Leg^l aspects of contracts and specifications; 

4, Elective courses directed toward a 
specialized area, 

II, With regard to the program, the objectives are to 

provide a pollution control curriculum which is: 

A, Adequate preparation for further education at 

the baccalaureate level; 

B, Acceptable for accreditation by appropriate 

agencies; 

C, Viable and responsive to the changing technology 

of pollution control. 
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REQUIREMENTS for an ASSOCIATE DEGREE 

is 

POLLUTION CONTROL TECHNOLOGY 
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FRESHMAN YEAR 



* 


. (1st Semester) 






(2nd Semester) 




Course No. 


Title Credit 


Cotirse No. 


Title Credit 


PCT no 


Introduction to 




eg no 


Drafting 






Pollution Control 


2 




Fundamen-tals 


3 


CET 104 


Elementary Siarveying 


3 


CHM no 


General Chemistry 




CHM 109 


General Chemistry 


k 




with Qualita- 




ENGL 101 


English Composition I 


2 




tive Analysis 


k 


MA I 5 IA 


Elementary 




SOC 100 


Introductory 






Mathematics 


5 




Sociology 


3 


MET 100 


Applied Engineering 




BIOL 200 


Introduction to 






Computations 


1 




Microbiology 


3 








PHYS 220 


General Physics 


4 



17 

SOPHOMORE YEAR 



17 



Course No. 
PCT 210 
PCT 220 
GET 253 
SPE lllf 

PHYS 221 



(3rd Semester) 
Title 

Sanitary Chemistry 
and Biology 
Hater Supply- 
Operations 
I^ydraulics and 
Drainage 
Fundamentals of 
Speech Communi- 
cation 

General Physics 



Credit 

h 

k 

3 



3 

k 



(i<-th Semester) 

Course No. Title Credit 



PCT 221 
PCT 222 
PCT 223 
ART 276 
GUT 220 



Air Pollution 
Control 
Solid Waste 
Disposal 

Wastewater Treat- 
ment 

Contracts and 
Specifications 
Technical Report 
Writing 
Elective 



18 



3 

2 

k 

2 

3 

3 

if 



Possi bl e Elec tive s : 

ECON 210 Principles of 

Economics 

IS 152 Human Relations in 

Industry 

IS 268 Elements of Law 



3 

3 



MA 223 A 

MA 22hA 
PSY 230 

GET 209 



Differential 
Calculus 3 

Integral Calculus 3 
Elementary 

Psychology 3 

Land Surveying 
and Sub -Division 3 



PCT is Pollution Control Technology 
Notei CET is Civil Engineering Technology 
GNT is General Studies Technology 
EG is Engineering Graphics 
MET is Mechanical Engineering Technology 

* 

CUM 110 is being specified for the core curriculum in place of CET 209 as 
was originally proposed in the questionnaire. This change resulted from 
the repeated comments in the questionnaire for the additional chemistry. 
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POLLUTION CONTROL COURSES 



Class 

Introduction to Pollution Control i 

Disease Transmission 
Water Resom'ces and Water Treatment 
Wastewater Treatment 
Air Pollution Control 
Solid Waste Disposal 
Recreational Sanitation 
Industrial Hygiene 
Food and Milk Sanitation 
Governmental Regulations 



Semester 
Hours 
Lab Credit 

3 2 



lab: Field Trips, Films, and Seminar 

Sanitary Chemistry and Biology 2 6 h 

Development of skills in and knowledge 
of laboratory procedures applicable to: 

Water Treatment 
Wastewater Treatment 



Lab: Analytical Lab 

Water Supply Operations 33^ 

Operations and Maintenance 
Chemical Dosages 
Equipment and pumps 
Feeders 

Distribution Systems 
Record Keeping 

Lab: Field Trips, Computations, and 

Analytical Lab 

Wastewater Treatment 334 

Operations and Maintenance 
Chemical Dosages 
Equipment, Pumps, and Feeders 
Collection Systems 
Stream Surveys 
Record Keeping 

Lab: Field Trips, Computations, and 

Analytical Lab 

Air Pollution Control 23 3 

Sources and Types of Pollution 
Effects of Air Pollution 
Sampling Procedures and Analysis 
Control Methods 



Lab : Analytical Lab 

Solid Waste Disposal q 

Refuse Collection 

Composition and Character of Refuse 

Sanitary landfill 

Incineration 

Composting 




lab: Field Trips, Computations and Analytical Lab 



iiliiiiiiiiiii 
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Appendix IX 

EXAMINATION and CERTIFICATION of TECHNICIANS 



The training of personnel for the operation of water and wastewater 
treatment plants has been generally an ON-THE-JOB activity by Indiana 
utilities. There is extremely limited movement of operating personnel 
from one plant to another. V/hen vacancies do occur, city officials fre- 
quently make appointments from a political standpoint rather than on the 
basis of an applicant’s capability. It is regretable that frequently 
poorly trained individuals are placed in charge of multi -million dollar 
facilities, with operations critical to peoples’ health. 

Purdue University and the Indiana State Board of Health have spon- 
sored in-service and "short school" training programs for over 20 years. 
Participation is almost exclusively by operators already on the job and 
the total enrollment represents only a small fraction of the operators. 

¥ater works plant o perators . . . A recent approach designed to upgrade 
the quality of water and wastewater plant operators has been a licensing 
or certification procedure. In 1959; a program for the voluntary certi- 
fication of water works operators was started by the Indiana Section of 
the American Watsr Works Association. Since then, over 200 operators 
have been certified by voluntarily taking one of the various written 
examinations. However^ these certified operators represent only 83 
Indiana communities (since some cities have several certified operators); 
there are 593 communities with public water supplies in Indiana I The 
certification program therefore cannot be said to supply sufficient quali- 
fied operators — but it does stimulate some operators noi/ on the job to 
seek additional training which will further develop their abilities. 

In the current Indiana Legislature, a law is being proposed to make 
certification of the water works supervisor mandatory. Passage of this 
law would increase the requirement of "certified" operators many-fold. The 
current situation is not good — Indiana has practical3.y no new, young, 
certified operators for a city administrator to choose from. 

It is the intent that the proposed pollution control curriculum would 
provide the necessary training so that a capable student could pass the 
appropriate mandatory or voluntary certification examination when it is 
offered at the end of his tr/o-year Associate Degree course. 

Wastewat er treatment plant operators . . . An act was enacted by the 
General Assembly of the State of Indiana in I 967 which was designed "to 
protect the public health and to conserve and protect the water resources 
vf the state; to provide for classifying of all wastewater treatment plants 
to require the examination and certification of operators as to their com- 
petency to supervise the operation of such plants, to prescribe the powers 
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and duties of the state health commissioner in these matters; to provide 
for the promulgation of rules and regulations; and to prescrihe penalties 
for violations of the act"l 2 /. This act was in full force and effect on 
and after July 1 ^ 1968, So it is now required hy Indiana Law that the 
wastewater treatment plant operator supeivising the plants^ operation he 
certified. The health commissioner has prescribed written certification 
examinations which are designed to test the operator in his knowledge^ 
ability, and Judgment in wastewater treatment. 

As in the case of the water treatment plant operators, however, the 
requirements for new, young, certified wastewater plant operators far 
exceeds the supply. 

The proposed pollution control curriculum is designed so that each 

student, at the end of the two-year course would also take the wastewater 

plant operator ‘'certification*' examination, (See Appendix VIII,) Course 

content is such that a capable student should be able to pass satisfactorily 

one of the State Board of Health *s Wastewater Plant Operators examinations, 

* 

Other pollution control technicians , , , Although no certification for 
air pollution control technicians, solid waste disposal, or other environ- 
mental control personnel is currently required, the proposed associate 
degree curriculum does attempt to provide a background and operational 
knowledge to assist these individuals for competency on the Job. It is 
believed that in time, more occupations in this field will require examin- 
ation and certification or comparable actions. 
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Appendix X 



SUMMARY of COMMENTS of SURVEY RESPONDENTS 



There were 421 returns from members of the Indiana Manufacturers 
Association (iMA), 111 returns from members of the Indiana Section-American 
Water Works Association (AWA) and 46 returns from members of the Indiana 
Water Pollution Control Association (IV/PCA), Many respondents took advan- 
tage of the opportunity to write in their comments concerning the proposed 
pollution control program and curriculum. A summary and some typical 
comments are presented in this appendix. 





IMA 


AWWA 


IWPCA 


POSITIVE VIEWS or COMMENTS 


Commendation or praise 


90 


6o 


32 


NEGATIVE POSITIONS 


Too small a firm or operation 


15 


2 


•••• 


Too expensive to hire technicians * 


4 


4 


mm 


Union agreements preclude hiring technicians 


3 


1 


mm mm 



RESTRAINTS 

Government financial limitations or 

regulation requirements 6 11 3 



Union agreement essentially required that this occupational level 
(technician) was attained by members through experience and seniority. 

These IMA respondents indicated that they are complying with pollution 
control as the present law required— -pollution-wise and personnel-wise. 

These AWV/A respondents indicated that the existing financial structure, 
controlled by their local governments, could not afford the hiring of 
these technician graduates. 
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COWMEKTS on the ADEQUACY of the PROPOSED CUERICULUM 






MORE EMPHASIS ON: 


IMA . 


AWA 


IWPCA 


Laboratory work experiences (see related comments 


belovr) 


7 


5 


m 


Field work 


6 




1 


Chemistry 


5 


2 


1 


Survey of instrumentation 

Training In (sanitation/water) plant trouble 


3 


- 


1 


shooting 


3 


2 


m 


Industrial and mechanical engineering 


3 


i. 


1 


Training in (sari tati on/water) plant operation 


2 


2 


«• 


Industrial waste pollution control 


2 






Hydraulics 


2 






Thermodynamics and heat transfer 


2 


mm 


m 


Federal, State, and local pollution regulations 


2 


- 




Management, organization, and office procedure 


2 


1 


1 


Three or four year course 


1 


• 


m 


Sociology 


1 


1 


m 


Drafting 


1 


1 


1 


Biology 


1 






Provisions for R&D background 


1 


m 




Other (mathematics, economics and English) 


- 


3 


- 


LESS EMPHASIS ON: 


Specialization 


k 






Sociology 


m 


3 




Speech 


m 


3 




Elementary surveying 


- 


2 


- 


Land surveying 


- 


1 


•* 


English 




1 


m 


Electives 

TYPICAL COMMENTS PERTAINING to LABORATORY WORK EXPERIENCES 




1 



IMA MEMBER COMMENTS: 



!• Use a general laboratory - train technicians in use of various 

instruments and eqtuipments for conducting standard laboratory tests. 

2. Quantitative analyses and instrumentation courses are needed. 

3. The proposed curriculum should provide an adequate background for much 
of the routine work involved in pollution control activities. 

4. The curriculum should include chemical analyses •• especially covering 
standard methods. 

5. Needs more work in sanitary chemistry, air sampling and analyses. 

AW MEMBER COMMENTS ; 

1. The program should train a man for plant operation; more specifically, 
for lab work and plant trouble shooting. 

2. Seems short on routine lab tests or equipment efficiency studies. 
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BIBLIOGRAPHY OF MANPCVrER STUDIES AND REPORTS 



Office of Manpower Studies 
Director, Professor 
J. P. Lisack 



Title 



School of Technology, SCO -A 
Purdue University 
Lafayette, Indiana 47907 

Manpower Report 

65 - 3 - Technici an-Level Educational Planning for the Chemical Technology in Indiana, 
20 Oct/ 1965 . Examines industries related to the Chemical technology. 
scientists .^engineers , and technicians as a percent of total employment in mjor 
industries. Explains methods of computing technician requirements by industry 
and locale. Includes related occupational titles and sample chemical technology 

curriculum. 

66- 1 - Tpphm•c^aTl-Le vel Educational Planning in the G reater lafayettg,. Indiana. Ayga, 
Conceminf! the Electrical/Electro nic Techrology. Janu ary. 19PP« 

hers of technicians ni^eded annually in industries employing electrical/electronic 
type technicians. Examines ten year trends in local employment and. projects re- 
quirements into future. Discusses occupations concerned, orientation of educa- 
tional programs, curricula, and collateral items. 

66-2 - Ettmlo vment Trends in Five Indiana. Counties . 1 February ISM- 

S.ati^ and employment tTTnd data for significant industries to facilitate 

technical education and facilities planning. Compares county and state data. 

66-3 - Oc cu-pations. Qualifications, and Areas of Work in Architectural^ Const^c- 
tion and Related Field s for Jobs Above the Skilled Craftsiyn ^vel. 10 Marqh,,^. 
Describes selected occupations to assist faculty concerned with determining 
requirements for and objectives of related educational programs. Occupational 
titles, definitions and qualifications are shown with required education, 
vocational preparation, and aptitudes. 

66-l^ - F oundry Teehnlcians and the Foundry Indu s try In Indiana, 30 March, 1?^. 

— gajjljies the foundry industry, manpoirer requirements, and the Kind of educa- 
tional nrogram needed - for foundry technicians, national manpower 
. are corroborated in a survey of 125 Indiana foundries: survey respondents 
opinions of educational needs (by subjects and courses) are included. 

66-5 - Employment Trends and Technician Meeds in.Hayne County, , 

— sfaifly"'."Oprll. 1966. Determines an apprsscimation of the Kinds and 

iiumbers of technician neided for preliminary educational propam pla^^. 
Presents economic, manpower and employment trends data as well as listings by 
location and description of products of the more in^ortant industries. De- 
scribes methods used. 

66.6 - Methods and Rationale for Det ermining Technician-Level ^np^er 
^ents hv Locale - and to a Snecific Indu stry. 20 July, 19^. general 
review of sources of manpower data, ratios, factors, and methodology r 
to computation of estimates of technicians for industries or for a given locale. 

66-7 - Selected ' Technical Education Heeds in Hcxrard C ounty. Indiana, ”!Ibe Kok^q 

Study’’. 1 August,’ 19S^^ Examines manpo^ier, industry and economic factors to 

idenWfy' kinds and levels of post-high school technical educational 
that may be needed.' Presents results of survey wherein the needs for these 
identified programs are verified. Describes methods and instruments use . 

66-8 - Selected mwcnrer and Empl oyment Data for Delaware County, 

Contiguous Counties. 13 August/ 19,66^ Compiled to s^ssist in broad 
planning for establishing regional educational and training pro^ams. State 
and regional population; employment, wage and industry data; and manpower 
factors are included. 



Manpower Report Title 

66-9 - Region One I-fempo^yer Study. (N.lf. Sector of Indiana) l8 October, 1966 . 

This report is a projection - ten years into the future - for seven counties. 

It includes estimated changes in employment by industry and changes within 
occupational groups. Has special notes on needs for initial and continuing 
education, and on rising hiring standards, 

66- 10 - Manpg/er and Training Heeds in Fluid Power, 30 November, 1966 , Contains 
(l) Specific manpoT7er rectuirements at five occupational levels in fluid power 
technology - with factors applicable to various major industry groups; (2) 

Types of educational courses needed; (3) The depth of understandings required 
at each occupational level in fluid power courses, and supporting technical 
and other courses; (4) Comments of representatives from Indiana industries. 
Includes methods and questionnaire used, 

67- 1 (Indianapolis); 67-3 (Calumet); and 67-^ (Fort Wayne) - Manpcftrer Require- 
ments for Industrial Illustrators and Draftsmen, (thruAugust, 1967) * A serie s 
of reports for metropolitan areas indicated containing: (1) Background data re 
needs, employment, and salaries of technicians and draftsmen; (2) Occupational 
descriptions, qualifications, education and training; (3) Results of surveys 

to determine current and future needs and training program information; (k) 
Discussion of the impact of future technological changes on the drafting pro- 
cesses - and their effects on draftsmen qualifications. The hypothesis is 
made - and proven - that greater work complexity and advances in technology 
affecting the drafting processes, have made the utilization 'of Tracers less 
profitable; Job entry level is moving to the higher level of Detailer with 
better educational preparation, . 

67-2 (Indianapolis); 67-3 (Calumet); 67-6 (Fort Hayne); 68-1 (Kokomo) - Computer 
and Electronic Data Processing Manpo^rer Requirements, (thru March T 1966), 

Reports results of research and surveys for metropolitan areas indicated con- 
cerning: (1) Background in^fo re computers; (2) Job descriptions and qualifi- 
cations of 23 computer and EDP occupations; (3) Numbers of people employed, 
current job vacancies and projected requirements; {k) types of equipments and 
nature of computer applied functions; (5) Training and educdticnal pfcgrams; 
and (6) Ratios of computer jobs to total employment and job categories, 

67- 7 - Requirements for Personnel Staff Members and Supervisors, 28 December, 1967 * 
Report contains factors - or ratios - of personnel staff members to total em- 
ployees in each industry group. The past, present, and projected ratios and 
trends are developed for first -line supervisors (viz, foremen): 

e.g. In 1952, there were 29 employees for each supervisor, 

in the early 6o*s there were 20 employees per supervisor, 
in 1967, there were I8 employees per supervisor, and 
by 1972, there may be only I5 employees per supervisor, . 

The annual r^urring losses, growth factors, and educational ramifications are 
described. Factors are applied to industries in the Northeast Region of Indiana, 

68- 2 - Indianans Need for Assistants in Veterinary Medical Practice. 15 May, 1968, 
Study points out the needs for, identification of, description, education and 
control of auxiliaries to the professional veterinarian. Results of a survey 
of all practicing veterinarians in Indiana are presented. Report includes: (l) 
Titles, descriptions, duties and qualifications of animal technicians, small 
animal hospital attendants, livestock health attendants, and others; (2) The 
numbers of these auxiliaries now employed, current job vacancies, and future 
requirements; (3) Salary and training matters; {k) The need for licensure 

or registration, and method^ to be used; (5) Comments of veterinarians; and 
(6) Related Conclusions and Recommendations. 



Manpovrer Re “port 



68>3 - study of Computer Use in Medium-sized Manufacturing Firms^ 

" 1 AuKUst, 196^, This study examines the utilization of computers 
hy medium-sized manufacturing concerns engaged in the ^hrication 
of non-durahle materials or li^t weight durable materials. 

Sampling techniq.ues were used to acquire data from companies 
throu^out the U.S. and a five -state midwest region hy mail, plus 
a telephone interview with a special sample of midwest companies. 

The study includes: usage of LDP equipment, utilization hy functional 
areas, estimated efficiency and dollar return on computer investment, 
manpower req_uirements and training and salary matters, ma^or problem 
areas encountered and summaries of the survey findings, A review 
of pertinent literature is also reported in the study, 

^8— U — A Proposed Land Sur^/eyor Ba ccal aur eate Program and t he Heed for 

land Surveyors in Ind iana, 15 September, 1968, The purpose of this 

study is to provide data and recommendations concerning land 
surveyors in Indiana. This report contains the present employment, 
.job vacancies, and projected requirements for land surveyors. 

Bata was acquired throu^ questionnaires sent to all County 
Surveyors, the State Hi^way Commission and other government 
offices, to private practice surveying firms, and to selected 
firms in industry. The study establishes that substantial present 
and projected needs exist for land surveyors. The study provides 
data and information useful for related curriciilum development, 

A proposed baccalaureate curriculum designed to prepare 
professional land surveyors is included. Survey respondents 
indicated a favorable attitude to^iards the proposed program, 
gave some constructive suggestions, and indicated they were 
willing to hire graduates at reasonable salaries. 

The requirements for State registration of professional 
land surveyors are also discussed. 



NOTE: Copies of these reports are available for $1,50 P^r copy 

(Indiana Government and Educational Offices exempted). Please make 
check payable to Purdue University. 



